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Proved by Biological Assays 


Repeated assays prove that the vitamin (A, B, D, and G) level of 
Nutrena Dog Food not only equals but SURPASSES the standards 
set by many nutritional authorities. Nutrena is appetizing, very 
easily digested and easy to feed... 
7 alone or with other foods. Ideal for 
puppies and mature dogs of all sizes 
and breeds. A dry, cooked, meat- 
“MY DOGS cereal with carotene, cod liver oil, 
LIKE IT” enzymes, and a specially prepared 
milk supplement. Try Nutrena NOW. 
“My dogs all like Nutrena 
and are doing fine. Have had 
no bowel troubles in changing 
feeds. It saves on the feed 
bill.””—Capt. Garza A. Wooton, 
Dallas, Texas. 
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GUARANTEED 


Send today for Free Sample 
and special proposition to 
veterinarians. 
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We must not let the impression prevail 
that success as a practitioner is a matter 
of supplies rather than skill. 
y 

The progress of a profession depends not 
only upon the accomplishments and con- 
duct of its individual members but also the 
concerted action of the whole. 
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Data of recent years indicate the value 
of the foal crop obtained from the services 
of remount stallions approximates $1,500,- 
000 annually, with about 10,000 foals pro- 
duced each year. The remount breeding 
work is controlled by the Remount Service, 
Quartermaster Corps, U. S. Army, and 
through its efforts great assistance has 
been given the light-horse industry for a 
period of some years. 
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The production of commercial feeds is an 
extensive industry. There are numerous 
such feeds for dairy cows, calves, poultry 
and all other domestic and fur bearing ani- 
mals. Because of their extensive use most 
states have laws to protect the feeder. From 
reports of investigations of these products, 
the necessity for regulations is quite evi- 
dent. Thus in a bulletin published by an 
experiment station, it was shown that about 
16-2/3% of 1100 samples of commercial 
feeds was in some respects deficient. 
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The cost incident to disease and death 
in humans in the United States is approxi- 
mately three billion dollars annually. 
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In the index of the 1497-page yearbook 
of the U. S. Department of Agriculture for 
1937, the word “horse” occurs once—to wit: 
“Horsebean, inheritance studies.” 
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The intravenous injection of acitic fluid 
in shock gives as good results as blood 
transfusion, according to Drs. H. A. Davis 
and J. F. Blalock, Jr., of the University of 
Tennessee. The acitic fluid may be pre- 
served indefinitely by refrigeration. 
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The Federal Bureau of Animal Industry 
had an exhibit at the World’s Fair in St. 
Louis in 1904 which included displays of 
(1) the Inspection and Quarantine Divi- 
sion, (2) microscopic inspection for trichina 
in pork, (3) tagging, labeling, and stamp- 
ing, (4) seaboard inspection of live cattle 
for export, (5) cattle dipping, (6) sheep 
dipping, (7) plaster models of lesions of 
various common diseases of animals, (8) 
mounted specimens of disease lesions, and 
(9) preserved specimens of the common 
macro-parasites of animals. Dr. Wm. J. 
Fink was in charge of the exhibit. 















The center of hog production is about 
225 miles from the center of population. 
The average distance that pork products 
are shipped by the packer is about 450 
miles. 
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In Holland the annual cost to the State 
of each veterinary student is $1,500; in 
Norway, $1,555, and in Sweden $580.— 
Vet. Rec. 50:50. 
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The largest sheep ranch in the world is 
at Tierra del Fuego in the southern part 
of Chile. One company there sheers 2,500,000 
sheep annually. 
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Sheep scab has become a real menace in 
some sections of the corn belt. The in- 
creased traffic in feeding sheep and breed- 
ing animals is responsible. 
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Sheep scab has been introduced into a 
number of corn belt states by feeder lambs 
shipped from community sales and private 
stock yards in the range states. Sheep 
coming through the public stock yards are 
inspected and dipped and do not carry 
scab. 
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The yearly loss from the diseases of horses 
is great, but the scattered ownership of 
horses has meant that there has been no 
concentrated demand for research. Both 
horse owners and the government have us- 
ually considered horse diseases as a private 
problem. However independent this view- 
point may be in theory, it is stagnant in 
results.--Horse and Horseman. 
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In the German Veterinary Law of 1936, 
it says: The veterinary art serves the in- 
terest of animal production and thereby 
serves the public health and public econ- 
omy. It is the duty of the veterinarian to 
care for the health of German livestock, 


to codperate in the improvement of its’ 


breeding and productivity and to protect 
the German people from dangers and losses 
through animal diseases as well as through 
foodstuffs and products of animal origin. 
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The Bureau of Animal Industry of the 
United States Department of Agriculture is 
the largest employer of veterinarians in the 
world. Over a thousand veterinarians in the 
Bureau service are engaged in meat inspec- 
tion, quarantine, live stock inspection, ani- 
mal disease eradication or control, investi- 
gation and research—Ward Giltner. 
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On January 1, 1938, the number of horses 
on farms in the United States, as estimated 
by the Crop Reporting Board of the Bureau 
of Agricultural Economics, was 11,163,000. 
This was a decrease of 282,000 or 2.5%, 
from the number on farms on January 1, 
1937. The reduction in total numbers of 
horses during 1937 was larger than in 1936, 
despite the fact that more colts were raised 
in 1937 than in 1936. It was due primarily 
to unusually high death losses in a number 
of states, many of which were caused by 
equine encephalomyelitis—S. R. Speelman, 
U. S. Dept. of Agric. 
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Anti-hog cholera serum and the proper 
use of hog cholera virus has proved itself 
practically 100% effective in the immuni- 
zation of healthy swine against hog cholera. 
It would appear that with such an immu- 
nizing agency available, cholera in hogs 
Should be as rare today as smallpox in 
man; but this is not the case. Outbreaks 
of hog cholera are almost as numerous to- 
day as they were 20 years ago, even though 
the aggregate losses have been reduced.— 
J. H. Rietz. 
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Rabies in Illinois 

During 1938, 5,123 Pasteur treatments 
were supplied to citizens of Illinois by the 
State Department of Health. During the 
same period, 1,087 dogs’ brains were exam- 
ined for Negri bodies, and 596 found posi- 
tive. The foregoing figures do not include 
the number of Pasteur treatments pur- 
chased from commercial manufacturers, or 


. the number of dog heads examined by the 


city health department of Chicago or in 
private laboratories. Five persons died of 
rabies in Illinois in 1938. 
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“De Diffeunce When a 
Man Knows” 


A call came one July day, about noon, 
from a negro section, to come and see 
a sick cow for Reverend Jeff Henry. Upon 
arrival we found the cow down, and coma- 
tose, in a stone-paved enclosure closely 
surrounded by buildings and high board 
fences. And it was hot. (It sometimes 
gets that way in Georgia in July.) 

The Reverend Jeff said, “Doctah, dat cow 
looks to me like she’s about daid. Looks 
to me like de mo’ I tries to do fo’ her 
de wusser off she got, and I come to de 
conclusion I better get somebody heah 
dat knowed whut he’s doin’.” 

It was obviously a case of parturient 
paresis, and our first treatment consisted 
of about 25cc camphorated oil in ether, 
injected intramuscularly in four locations. 
This was followed at once by an intra- 
venous injection of 250cc calcium boro- 
gluconate. After this injection the cow 
was raised from lateral recumbency to the 
sternal position so that respiration might 
be somewhat easier. Her chin rested on 
the ground and the eyes were closed. 

In a few minutes the eyes slowly opened 
and the chin was raised about an inch 
from the ground. We called attention to 
these signs of improvement. Reverend 
Jeff replied, “I sees it, Doctah.” Then, 
turning to the surrounding assemblage 
of colored folks, he said, “Now, look at 
dat! Dat’s de diffeunce when a man 
knows.” Soon the head was raised to 
normal position and the ears raised from 
the drooping posture. We again called 
attention to the improvement, and the 
reverend colored brother again replied, 
“Yes sah, Doctah, I sees it,’ then again 
turned to the onlookers and sounded the 
refrain, “Now, look at dat! Dat’s de dif- 
feunce when a man knows.” 

To assist in recovery the cow was then 
given a few syringefuls of cold water, 
followed by a dose of fidxt. nucis vomice. 
Improvement continued until the animal 
was taking considerable interest in her 
surroundings. A dash of cold water in 
the face completed the treatment, and 
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the cow arose without assistance. Rev- 
erend Jeff again turned to the crowd of 
onlookers and repeated, “Now, look at 
dat! Dat’s de diffeunce when a man 
knows.” 

We were told that on the next Sunday 
Reverend Jeff made this—“De Diffeunce 
When a Man Knows”—the subject of his 
discourse to his congregation. 

Reverend Jeff Henry is our friend and 
booster. 

W. M. Burson. 

Athens, Ga. 
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The organism of B. pseudotuberculosis 
rodentium (Pfeiffer) has received consider- 
able attention in the past, undoubtedly be- 
cause of its very close resemblance to Pas- 
teurella pestis. Both of these organisms 
produce similar pathology in laboratory 
animals and resemble each other both cul- 
turally and antigenically—P. H. R., 53:31. 
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BROWN SWISS HEIFERS 
One of the excursions organized by the XIII Inter- 
national Veterinary Congress was a boat trip to the 
village of Rapperswil at the far end of Lake Zurich 
and a visit to the Brown Swiss Dairy Farm, where 
a couple of hours were employed in an inspection 
of the dairy herd and equipment and listening to 
lectures on the Brown Swiss breed and the feeding 
and management of the herd (Vet. Med. 33:12, p. 
560). Although this farm was shown as a model, 
successful, Swiss dairy, neither the tuberculin test 
,nor the Bang‘s disease test was mentioned. Contrary 
to the impression general in America the Brown 
Swiss is not the most popular nor most numerous 
breed of cattle in Switzerland. That distinction be- 
longs to the Simmental, a triple-purpose—milk, beef, 
and work—breed (Vet. Med. 33:12, p. 559). The ani- 
mals shown in the illustration are typical yearling 
Brown Swiss heifers; the persons are members of 
the veterinary congress visiting the farm. 
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The Memphis Meeting of 





“OL’ MAN RIVER” 


He don't plant ’taters, he don’t plant cotton, 
An’ dem dat plants ’cm its soon forgotten, 
But Ol’ Man River, he jes’ keeps rollin’ along. 


This remarkable photograph of the bridge across the Mississippi River connecting Memphis, Tenn., and 
West Memphis, Ark., is the work of an amateur photographer, Capt. Frayser Hinton, a distinguished ciitzen 
of Memphis. 


Taken just at sundown of a late autumn afternoon it depicts the surpassing beauty of the bridge and the 
setting in a manner that may well be the envy of any professional photographer. 
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the A.V.M.A., Aug. 28-Sept. 1 


EMPHIS was once just an overgrown 
iM river town with flatboats, magnolias, 
and bewhiskered gentlemen who called each 
other “General” or “Colonel” while they sat 
around barber shops and talked of planta- 
tions, packet boats, and the “ damyankees.” 

Somehow this southern metropolis kicked 
off its boots, caked with Mississippi River 
mud, improved its magnolias, augmented its 
plantation income with factory payrolls, and 
is today the significant center of the grow- 
ing industrialization of the new South. 

Now new smokestacks climb skyward, new 
factories go up, but they cannot hide the 
ivory beauty of the magnolia blossoms nor 
the autumn red and gold glory of its tree- 
lined streets and parks. Cobblestone levees 
reminiscent of the golden age of packet 
boats and gambler dandies run down to the 
modern port of Memphis, where barges 
and towboats move 2,000,000 tons of freight 
a year, with an approximate value of $140,- 
000,000. 

High up on a bluff, serenely sunning in 
the neighborhood of the skyscrapers, sit 
the old cannon which spat fire at the Fed- 
eral gunboats that bombarded Memphis in 
the War Between the States. 

The glamor of the old South still clings 
to Memphis. The romance of southern his- 
tory abounds here. Yet Memphis is not 
living in the faded glory of a decadent 
gentility, for here is the largest inland cot- 
ton market in the world, a hardwood lumber 
market that is unequaled, and transporta- 
tion systems linking Memphis with South- 
ampton, Bremen, Tokyo, and Mexico City. 


The Father of Waters 

Memphis is truly the child of the mighty 
Mississippi, and together with the other 
great cities that line its banks is destined 
to play a still greater part in the develop- 
ment of our country. “Ol’ Man River,” de- 
picted in a peaceful mood on the opposite 
page, at flood tide has taken many millions 
of dollars, but his gifts in more rational 
moods have been incalculable. Many points 
of scenic beauty line the banks in the vicin- 


ity of Memphis, and visitors to the A.V.M.A. 
convention will find a boat trip a joy. 


“De Land ob Cotton” 

The fields of snow white cotton will make 
a never-to-be-forgotten sight for northern 
visitors to the A.V.M.A. convention. All the 
major types of cotton are grown in the 
vicinity of Memphis. Picking commences the 
last week in August, and continues on into 
January. The pickers average about 100 
pounds a day. Hordes of city negroes are 
carried by truck to the plantations for the 
cotton picking. Most of the cotton marketed 
in Memphis passes through the Cotton Ex- 
change, a cooperative organization that 
benefits the cotton farmer and the cotton 
industry alike. 

Horse and Mule Market 

The mule is indispensable to cotton rais- 
ing. Every share cropper must have his 
mule. Located in the heart of the cotton 
country, and being the gateway from the 
South and Southwest to the North and West, 
Memphis is the largest distributing center 
for horses and mules in the United States, 
and has one of the largest horse and mule 
markets in the world. The mule yards alone 
cover an area of 18 acres, with facilities to 
care for 5000 animals. The trading season 
begins in August and lasts until May each 
year. A visit to the yards on an auction day 
should be included in the program of every 
veterinarian attending the convention. 


Points of Interest 

The veterinarian planning his vacation to 
include the Memphis A.V.M.A. convention, 
Aug. 28-Sept. 1, should see the following: 
(1) Muscle Shoals, with the great Wilson 
Dam and the Wheeler Dam, approximately 
150 miles from Memphis. (2) The Ozarks 
to the west, which rival in scenic beauty 
any region in the United States. Hot Springs, 
Ark., is 193 miles west of Memphis. (3) Shi- 
loh Battle Field, 100 miles east, with 
magnificent grounds on the bluffs of the 
Tennessee River. Nearly 3500 men were 
killed in this terrible battle, and nearly 
16,500 were wounded. 
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Above: Veranus A. Moore Laboratory of New York State Veterinary College. Built of native seam-faced 


limestone and tapestry brick, the total cost of construction was approximately $303,000. 
Below: Seminar and Faculty Room in Veranus A. Moore Laboratory. 
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Left: Poultry autopsy room in Veranus A. Moore Laboratory. Right: Undergraduate pathology classroom 
and laboratory. The tables are of steel, with linoleum tops. 


New Laboratory Completed 


With the completion of the $303,000 Ver- 
anus A. Moore Laboratory at New York 
State Veterinary College at Cornell Uni- 
versity, Ithaca, N. Y., another milestone has 


been passed in the history of that distin- 
guished school. 


The first veterinary department of an 
agricultural college or university offering 
a four-year course in veterinary science in 
the United States was established at Cor- 
nell University in 1868, with Prof. James 
Law as head of the department. In 1885 
the veterinary degree, having been con- 
ferred on only four men, was discontinued. 
It is worthy of note, however, that of the 
four upon whom veterinary degrees (B.V. 
M.) were conferred during this 17-year pe- 
riod, three, or 75%, became outstanding 
leaders in the veterinary profession; two 
of them achieving permanent distinction 
in the world of science—D. E. Salmon, first 
Chief of the Bureau of Animal Industry 
(1884-1905); A. M. Farrington, Assistant 
Chief of the Bureau of Animal Industry 
(1887-1901 and 1905-1914), Chief of the 
Quarantine Division of the Bureau (1896- 
1898), Chief of the Meat Inspection Divi- 
Sion (1899-1905); and F. L. Kilborne, co- 
discoverer of the relationship of the Marga- 
ropus annulatus to Texas fever. To these 


might be added another distinguished 
name, that of Leonard Pearson, later state 
veterinarian of Pennsylvania and dean of 
the School of Veterinary Medicine, Uni- 
versity of Pennsylvania; although Pearson, 
who was graduated in 1888, received the 
degree B.S., the course which he took was 
substantially that for which the veterinary 
degree had been granted up to 1885. 

In 1894 the Act establishing the New York 
State Veterinary College at Cornell Uni- 
versity was passed by the legisiature, and 
in 1896 instruction in the new school be- 
gan. A three-year course was offered until 
1916, when another year was added. James 
Law was dean of the college from 1896 to 
his retirement in 1908 after 40 years as its 
head; his successor, Veranus Alva Moore, 
from 1908 till the time of his death in 
1929; Pierre Augustine Fish from 1929 to 
his death in 1931; and William A. Hagan 
has been dean since 1932. 

The first appropriation for buildings was 
$150,000 for the erection of James Law 
Hall. Additions to the plant since that 
time, including the new Veranus A. Moore 
Laboratory, have brought the total invest- 
ment in buildings and equipment to nearly 
$900,000. 

With this year’s class the number of stu- 
dents who have been graduated from the 
college will exceed 1,000. 
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Animal Plagues ofthe Pastand Present: 
Their Relation to the Public Welfare 


HE grave epizodtics which spread among 
domestic animals in bygone years, side 
by side with epidemics which were ravag- 
ing the human populations, include: (1) 
rinderpest, a disease of antiquity that has 
never ceased to dog the march of civiliza- 
tion; (2) contagious pleuropneumonia of 
cattle, which flashed into historical records 
for the first time in the middle of the 17th 
century; (3) foot-and-mouth disease, which 
appeared in Europe in the 16th century; 
(4) ovine variola, commonly called sheep 
pox, a 16th-century plague of small rumi- 
nants; (5) sheep scabies, the destroyer of 
wool and mutton; and (6) glanders, the 
bane of large equine holdings, especially 
military remounts, to name but a few of the 
principal ones. 
During the entire 18th century the rav- 
ages of these diseases constituted a serious 


stumbling-block in the development of na- 


tions. They compromised national eco- 
nomics, upset the calculations of the diplo- 
mats, and checked the ambitions of the 
military groups. Armed forces, whose inces- 
sant movements spread disease and multi- 
plied far and wide the centers of infec- 
tion, exhausted the food supplies of the 
people and their own, and destroyed their 
sole means of transportation. The found- 
ing of the first veterinary schools just after 
the middle of the century (1762-1765) had 
no othcr purpose than the waging of more 
effective campaigns against these epizodtics 
which were interfering with the food supply 
of armies. This fact, emphasized in Veter- 
inary Military History of the United States, 
was recently reasserted by Professor Panis- 
set of Alfort in an article entitled “The 
Appearance, Development, and Extension of 
Infectious Diseases of Animals.” In other 
words, veterinary education has an exclu- 
sively military parentage. Its peacetime 
value was slow in being appraised. At 


*Presented at the semiannual meeting of the Wiscon- 
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sin Veterinary Medical Association, June 30, 1937. 


By L. A. MERILLAT, Chicago, Illinois 
Executive Secretary of the A.V.M.A. 


first veterinarians were too few, too poorly 
instructed, and the people too ill-informed 
to organize a strong “battle front” against 
the plagues of peacetime periods. More- 
over, visitations of disease were too gen- 
erally passed off as expressions of divine 
wrath, beyond human control, to immedi- 
ately clear the way for the scientific pro- 
grams now used against them. Besides, 
among the medical scientists of the 18th 
and 19th centuries, there were still conflicts 
between contagicnists and _ spontaneists. 
While the theory of contagion had been 
handed down from the ancient Hebrews 
and Greeks, the Christian philosophy of 
the Middle Ages set medical doctrines aside 
in favor of theology for about ten centuries. 


The New Era 


A new era began with the Pasteurian dis- 
coveries, which confirmed the theory of con- 
tagion and gave birth to specific etiology as 
a science. Diseases formerly confused could 
then be differentiated. However, about a 
century preceding the epochal discoveries 
of Pasteur, national veterinary services 
were installed by the principal nations of 
the world, and veterinary schools were 
founded to furnish the necessary person- 
nel. Colonial America was an exception. 
Even the new American republic, which 
began to take form during the last decade 
of the century, thought little of the control 
of animal disease. The importance of a 
veterinary service as a branch of civil gov- 
ernment was not pressed upon the American 


_ Statesman. There was no one to do the im- 


pressing, and no well-established precedent 
to guide them, although up to the time of 
the War Between the States, each Congress 
seemed to realize that something should 
be done about the swift-spreading, wealth- 
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depleting infections of animals which ha- 
rassed both farmers and townsfolk. Hog 
cholera, Texas fever, contagious pleuro- 
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pleuropneumonia of cattle, perhaps the 
most tenacious of all animal plagues, was 
slow to disappear, yet today it exists only 


“The health of its animals underwrites the destiny of any nation” 


pneumonia; and glanders were taking their 
unkind cut, and no one seemed to have a 
plan of action against them. Perhaps the 
most comical bit of American veterinary 
history is the action of Congress in 1860 
directing the consular service to obtain and 
send home receipts for the cure of conta- 
gious pleuropneumonia of cattle. That may 
seem like a long time ago, but it is in reality 
only yesterday in veterinary history. At- 
tempts to conduct public veterinary schools 
in this country failed, practically speaking, 
until the turn of the century, and it was 
only 17 years ago, at the beginning of a long 
period of agricultural depression, that the 
era of such schools actually began (1920). 
Although a small federal service was in- 
stalled in 1884, and some state services 
were founded in the 19th century, one can 
reasonably claim that planning an adequate 
veterinary program in this country still lies 
in the future. We need larger and better 
veterinary schools, more appropriations and 
teachers, larger and better laboratories, 
and, what is most lacking, a fixed, official 
relation between veterinary schools and 
the work of their graduates. 

In 50 years after the founding of veter- 
inary schools, Europe had conquered the 
principal animal plagues that had ravaged 
all civilizations since the time of Moses 
and destroyed Egypt, Assyria, Greece, and 
Rome, according to veterinary-medical his- 
torians. Rinderpest yielded first, and dur- 
ing the past 70 years new outbreaks have 
been quickly stamped out. Contagious 


in certain limited areas of Africa and 
Australia, where it is staging its last battle 
against the live stock sanitary science. 
Rabies now exists only in rare centers like 
the United States and Moslem countries 
through the courtesy of administrative in- 
difference. Ovine variola, once a redoubt- 
able plague of small ruminants, is seen 
only in small areas along the Mediter- 
ranean. Its frequent visits to countries of 
northern Europe no longer occur, and it is 
said not to exist in the United States. 
Epizodtics of fowl cholera, one of the first 
infections to attract the attention of Pas- 
teur, have become rare in Europe, and I 
believe also in the United States, although 
we have little evidence to prove anything 
about the incidence of animal diseases 
of that sort in this country. The epizootic 
type of fowl cholera is said to have been 
replaced by benign forms. Foot-and-mouth 
disease is still defiant, owing to the ex- 
treme contagiosity, invisibility, and vari- 
ability of its virus. It still flares up here 
and there occasionally in all the principal 
countries, including our own. Hog cholera 
is controlled where the will exists. It was 
first signalized in the United States during 
the sixth decade of the 19th century (1859), 
and the means of conquering it came a few 
years ago with Dorset’s discovery, and 
the work of Niles and McBryde. One could 
go on indefinitely naming such diseases 
as anthrax, blackleg, glanders, and tuber- 
culosis, which have yielded to science since 





274 


veterinary schools were founded. None of 
this was accidental. It was pioneer work 
well done, and has contributed more richly 
to human welfare than this civilization has 
ever openly admitted. 


The Danger Still Extant 


None can say truthfully that any of these 
diseases which I cite as examples have dis- 
appeared, although some of them have been 
brought under a certain degree of control. 
They are all here now, ready to flare up 
as did rinderpest, which reappeared in Bel- 
gium just after the World War (1920). 
The specific agents have not lost their vir- 
ulence. Only the infectiousness has dimin- 
ished through improved management in 
animal production instituted under the 
teachings of veterinary science, the drain- 
ing and clearing of land, and the resort to 
quarantine and vaccination. 

In the course of the years, the apparent 
disappearance of a disease may create a 
false sense of security. Foot-and-mouth 
disease furnishes the proof of temporal 
variations. The hatching and spreading 
of new epizodtics may not always be due 
to transient carriers. Capable scientists, 
including a special commission from this 
country, who have studied these outbreaks 
since 1886 in Germany, attribute the flare- 
ups to seasonal variations and the longevity 
of the infective agent, rather than solely to 
accidental transmission from place to place. 

In short, the eternal vigilance of the vet- 
erinary services since veterinary schools 
were established accounts for the difference 
between the murderous plagues of old and 
the controlled infections of the present 
time. These are the scientific facts, which 
the veterinary profession of all nations is 
obligated to make this civilization compre- 
hend. To know these facts and to impress 
them upon the popular mind is the ground- 
work upon which the structure of the veter- 


inary profession must be erected. In other. 


words, one must know what was and what 
is, instead of waiting for catastrophes like 
the equine tragedies of the World War, or 
outbreaks of foot-and-mouth disease, to 
jar the public into the realization that a 
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veterinary service is a fundamental es- 
sential of modern government. 


New Disease-Control Problems 


It is not intelligent to rest upon the 
laurels of the past, for, today as always, 
new problems come upon the scene. With 
the old plagues out of the way, we are strug- 
gling now with tuberculosis, mastitis of 
cows, brucellosis, and the older fowl infec- 
tions. These and metazoan parasites are 
being controlled to a certain extent. None 
of them can threaten human welfare if 
the will to control them exists. 

But there loom in the offing some deadly 
infections to show how thoughtless is the 
nation that trifles with animal diseases. 
Every nation of this day owes itself and its 
neighbors a veterinary service that will not 
only hold the ground gained since veteri- 
nary education was established, but one 
capable of and charged with conquering 
the new infections which spring up from 
time to time. The mind turns to para- 
tuberculosis, to equine encephalomyelitis, to 
Aujeszky’s disease (mad itch), to tularemia, 
to leucosis and paralysis of fowl, to psit- 
tacosis, to the unknowns of endocrinology 
and nutrition, and to plants injurious to 
live stock. 

Neither stockman, farmer, nor veteri- 
narian has yet been able to bring about a 
true appraisal of what all this means to 
national welfare, nor are the stockman and 
farmer keenly aware what veterinary medi- 
cine means to them. To attract momentary 
attention, the veterinary profession has 
boasted about its achievements in eradicat- 
ing certain diseases when it should have 
been telling the truth about the tremendous 
raids animal disease is still making an- 
nually on the national pocketbook. We 
need debunking more than we deserve 
praise for our own and for the public good. 
Quoting again from Veterinary Military 
History of the United States: “Yet, un- 
pleasant as it is to point out the truth, 
animal production in the United States has 
been only superficially successful, and in 
some points, a colossal failure.” These are 
measured words approved by one of the 
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most famous present-day live stock sani- 
tarians. 

The thoughtless scientist enamored with 
his own task, the statesman interested most 
in the next election, the ill-informed lay- 
man, and even some members of our own 
profession may discount the belief that 
the animal plagues of years gone by have 
any significance today. But let us con- 
sider the facts. The Experiment Station 
Record for May, 1937, lists the principal 
disease-control work of the United States 
Bureau of Animal Industry for 1936 as 
follows: 


. Diagnosis and control of Bang’s disease 
. Vesicular exanthema of swine 

. Vesicular stomatitis 

. Hog cholera and its control 


. The use of tuberculin, mallein, abortin, 
and diagnostic antigens 


. Eradication of scabies and anthrax 

. Diagnosis of glanders, dourine, trypan- 
osomiasis, and rabies 

. Streptococci involved in mastitis 

. Transmission of equine encephalomyelitis 

. Investigation of equine infectious anemia 

. Brucella infection of swine 

. Swine erysipelas 

. American and Australian strains of lar- 
yngotracheitis of fowl 

. Bumblefoot and fowl cholera 

. Hemorrhagic septicemia treatment 

. Diagnosis of anaplasmosis 

. Plants injurious to live stock 

. Tuberculosis of cattle, sheep, swine, and 
poultry 

. Parasites of horses, ruminants, 
poultry and other animals 

. Tick eradication 

21. Treatment of external and internal 

parasites 


swine, 


Even in the absence of any details, and 
with the many omissions, the list is an im- 
posing array of threats to animal produc- 
tion, and shows the potentiality of animal 
diseases in the United States. It likewise 
shows the tremendous effort the Depart- 
ment of Agriculture has to make,constantly, 
to conserve thebasic industry it administers, 
an industry the American people has yet 
to appraise at par value. The part played 
by the veterinary service in the conserva- 
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tion program has been almost forgotten. 
The herculean task of soil conservation 
gains many headlines, but the conserva- 
tion of animals has never been granted 
equal dignity, notwithstanding that the 
best of soil would not be much good if 
animals perished upon it. Anyone familiar 
with the terrors of unchecked disease who 
will trouble to survey this list and add the 
many local problems handled by the states 
and the practitioners, need not be lectured 
about the task of the veterinary profession. 
No one who knows disease would question 
the danger of even temporary laxity in 
disease-control work. The people have not 
weighed the veterinary problem, but they 
should somehow be made to realize the 
truth, in order that veterinary science may 
be given general and whole-hearted sup- 
port. One need not go into ancient history 
for examples. The starving millions in 
Russia following the revolution of 1917 
furnish a modern example of the fate of 
any nation that abolishes or overlooks 
veterinary service. When animal diseases 


passed from scientific control in Russia 


during the latter part of and after the 
World War, they did not wait for the re- 
sumption of orderly goverment. They swept 
on, unchecked, until it was too late to turn 
the tide for years. In all you have read 
about the chaos and starvation, no men- 
tion was ever made of the real cause: dead 
animals due to a temporary breakdown of 
live stock sanitary police. A survey of the 
present Russian situation shows that the 
scientific pendulum has swung to the op- 
posite extreme, for Russia has built up the 
most gigantic animal disease-control serv- 
ice of any modern nation. “Can it happen 
here?” is a question only the well-informed 
scientific man can answer. 


It is, therefore, clear that our veterinary 
profession has some fundamental planks to 
nail down in its platform, the main one 
being that society must be taught its de- 
pendence upon animal production, and ani- 
mal production must be taught its depend- 
ence upon the proper application of veter- 
inary science. The health of its animals 
underwrites the destiny of any nation. The 
United States is not an exception. 
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A Small Town Meat Inspection Ordinance 


So many requests have come in from all 
over the country for the text of the meat 
inspection ordinance described in _ the 
March issue of VETERINARY MEDICINE (p. 
143), that we have run out of printed 
copies, and are herewith giving our ordi- 
nance in full for the convenience of those 
veterinarians interested in it. 

Its advantages may be summarized as 
follows: 

First, it places the meat inspector in the 
department of health and restricts his 
qualifications so that a veterinarian must 
be appointed. 

Second, it gives the meat inspector his 
salary out of the general fund, with no fees 
to collect. The latter system takes more 
“book work” than time actually spent in 
doing the inspection. 

Third, it allows the farmer or owner to 
butcher his own stock on the farm, and 
bring it to town with the vital organs at- 
tached. This keeps down rural friction, 
and really benefits the stock raiser. 


Fourth, it designates a place where cus- 
tom slaughtering may be done. 

Fifth, it shows some common sense and 
not too much red tape in safeguarding the 
consumer. 

We might say a fair remuneration for 
various sized towns would be: 3,000 or 
under, around $25 per month; 6,000 or un- 
der, around $50; around 10,000, $75; over 
that, $100 up, depending on the amount of 
work involved. 

In inducing the city council to inaugurate 
meat inspection, it.is far better to allow 
some club or association to urge this on 
the council than for the veterinarian to do 
it. About all we did in our community was 
to answer a few questions, and then keep 
out of it. 

There is no argument as to the value of 
meat inspection. Our town has about 6,000 
people, with nearly 3,000 university stu- 
dents and faculty. This brings the cost to 
each person residing in town around ten 
cents per year.—E. T. Baker. 


MOSCOW, IDAHO, MEAT INSPECTION 
ORDINANCE 


AN ORDINANCE construing certain words 
and phrases used in this Ordinance; Provid- 
ing for the inspection of slaughter houses; 
Regulating the slaughtering of meat animals 
and the sale and disposition of meat and 
meat food products intended for human con- 
sumption within the incorporated limits of 
the City of Moscow, Idaho. Providing for the 
postmortem inspection of all animals, the 
meat products of which are offered for sale 
in the said city of Moscow; Regulating the 
manner of inspection thereof; Prescribing the 
duties of the Mayor, City Council, City Physi- 
cian and City Meat Inspector; Providing for 
the manner of designating the places for such 
inspection; Providing for the disposition of 
diseased meat animals or carcasses unfit for 
human food; Making a violation of the terms 
of this Ordinance a Misdemeanor, and, Pro- 
viding for the penalty of such violation, and, 
Repealing all Ordinances and Parts of Ordi- 
nances in conflict therewith: 


Be it ordained by the Mayor and City 
Council of the City of Moscow, Idaho: 


SECTION 1. That for the purpose of this 
Ordinance and as a guide and rule of con- 
struction, the following words, phrases and 
terms shall be construed respectively to 
mean: 


(1) The words “meat animals” shall be 
construed to mean cattle, hogs, sheep and 
goats. 

(2) The word “carcass” shall be con- 
strued to mean any animal slaughtered, 
the meat of which is sold, offered for sale, 
or intended to be sold within the incor- 
porated limits of the City of Moscow. 


(3) The words “meat products” shall be 
construed to mean any part or portion of 
any slaughtered animal which may be sold, 
offered for sale, or intended for human 
consumption, and shall include any mix- 
ture of meat from slaughtered meat ani- 
mals, as defined in this Act with other 
food products intended for human con- 
sumption. 


(4) The word “inspector” shall be de- 
fined to be any person appointed meat in- 
spector in accordance with the provisions 
of Section 2 of this Ordinance. Such meat 
inspector shall be a graduate of a recog- 
nized veterinary school, and shall possess 
the same qualifications as to experience as 
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is now required by the meat inspection di- 
vision of the United States Bureau of Ani- 
mal Industry, and any person qualified to 
inspect meat or meat products by the meat 
inspection division of the United States 
Bureau of Animal Industry shall be deemed 
qualified to be appointed as Meat Inspector 
under the terms of this Ordinance. 


(5) Wherever the word “person” is used 
in this Ordinance the same shall be con- 
strued to mean any person, firm, corpora- 
tion, association of persons or association. 
SECTION 2. The Mayor of the City of Mos- 

cow, with the advice and consent of the City 
Council of the City of Moscow, shall, upon 
the passage, approval and publication of this 
Ordinance, appoint one or more inspectors of 
meat and meat products, whose duties are de- 
fined in this Ordinance: such inspector shall 
possess the qualifications provided for in Sec- 
tion 1 hereof. 

SECTION 3. The Mayor of the City of Mos- 
cow shall, within ten days after the approval, 
passage and publication of this Ordinance, 
designate one or more slaughter houses or 
other places within the corporate limits of 
the City of Moscow, or, in the vicinity of the 
City of Moscow, as the place or places for the 
inspection of any and all carcasses of meat 
animals, the meat or meat products of which 
are intended for human consumption and of- 
fered for sale, or otherwise disposed of for 
human consumption within the City of Mos- 
cow. 

SEcTION 4. All animals slaughtered, the 
meat or the meat products of which are sold 
or offered for sale in the City of Moscow, 
shall be slaughtered in a slaughter house 
which shall be subject to inspection by the 
inspector or inspectors, provided for within, 
or by the City Physician, and no meat or 
meat products shall be sold in the City of 
Moscow from any animals slaughtered in any 
slaughter house which has not been so in- 
spected and approved by such meat inspector 
or city physician, and such inspector or city 
physician may from time to time adopt such 
reasonable rules and regulations for the 
slaughter of meat animals and the slaughter 
house in which the same shall be slaughtered 
for the purpose of keeping such slaughter 
house in a clean, sanitary condition so as to 
insure the consumer of good, wholesome meat 
or meat products for human consumption, 
provided, however, that nothing in this Ordi- 
nance shall be construed so as to prevent 
any farmer or owner of a meat animal from 
slaughtering such animal on such owner’s 
farm by the owner thereof or by any person 
under his direction. Any meat animal slaugh- 
tered on the farm, the meat or meat prod- 
ucts of which are offered for sale in the City 
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of Moscow, shall be slaughtered so as to pre- 
vent the meat or meat products of such ani- 
mal from being contaminated or unfit for 
human consumption, and, Provided, further, 
that the carcass of any meat animal slaugh- 
tered on the farm shall be subject to inspec- 
tion as provided in this Ordinance before 
the meat or meat products of which are sold, 
offered for sale, or otherwise disposed of in 
the City of Moscow. 


SECTION 5. Any person slaughtering meat 
animals, the meat or meat products of which 
will be offered for sale, sold or otherwise dis- 


. posed of within the city limits of the City of 


Moscow, shall, within 24 hours after the 
slaughtering of said animal, exhibit the car- 
cass thereof to the City Meat Inspector of the 
City of Moscow, at such place as may be des- 
ignated by the Mayor of the City of Moscow, 
and such slaughtered animal shall be so ex- 
hibited to the City Meat Inspector with the 
head and vital organs attached and in place, 
and, by the vital organs is meant the tongue, 
liver, lungs, kidneys, heart and spleen. 


SECTION 6. It shall be the duty of such city 
meat inspector to carefully inspect all car- 
casses of meat animals, the meat or meat 
products of which will be sold, offered for sale 





DR. E. T. BAKER 


VETERINARIAN 


MOSCOW, IDAHO 


Feb. 25, 1939 


Dear Doctor Campbell: 


Say, for the luvva Mike, will you 
please run this Ordinance in the Journal? 
Requests have been coming in from nearly 
every state in the Union, and I am all 
out of printed folders and have been type- 
writing a bunch. I believe nearly every- 
one is interested in the subject, hence 
this suggestion. 

Sincerely yours, 


4, 1 babe 
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or otherwise disposed. of in the City of Mos- 
cow for human consumption, and if the meat 
of such animal is fit for human consumption 
the same shall be stamped or marked with an 
appropriate stamp by such City Meat Inspec- 
tor, and after such inspection, the meat or 
meat products from such meat animal may 
be sold, offered for sale, or otherwise disposed 
of within the incorporated limits of the City 
of Moscow, and the inspection and approval 
of the inspector of such slaughtered animal 
shall be deemed a full compliance on the 
part of the owner of such slaughtered animal 
with the provisions of this Ordinance. Such 
inspection and approval shall be made with- 
out charge or expense to the owner of such 
slaughtered animal. 


SEcTION 7. Any meat inspector appointed 
under the provisions of this Ordinance is 
hereby authorized and empowered to con- 
demn and denature or destroy any slaugh- 
tered animal, the meat or meat products of 
which shall be unfit for human consumption, 
and such meat inspector is further authorized 
to condemn and destroy any portion or part 
of a slaughtered meat animal which may be 
unfit for human consumption, and any 


slaughtered animal unfit for human con- 
sumption shall be left by the owner of such 


slaughtered animal with such City Meat In- 
spector, who shall destroy or dispose of the 
same in accordance with the rules and regu- 
lations governing meat inspection of the 
United States Department of Agriculture. It 
being the full intent and purpose of the City 
of Moscow to fully codperate with the provi- 
sions provided by the laws of the United 
States and the rules and regulations for meat 
inspection of the United States Department 
of Agriculture in order to prevent the use of 
unfit meat or meat products for human con- 
sumption. 


SEcTION 8. Any meat or meat food prod- 
ucts sold or offered for sale or otherwise dis- 
posed of in the City of Moscow, which has 
been inspected and passed by the Department 
of Agriculture of the United States Govern- 
ment, may be sold, offered for sale or other- 
wise disposed of in the City of Moscow, with- 
out inspection by said City Inspector of the 
carcasses of the animals from which such 
meat is sold, offered for sale or otherwise 
disposed of for human consumption. Pro- 
vided, however, that such meats and the place 
where the same are sold or offered for sale 
shall be subject at all times to re-inspection 
from time to time to determine the continued 
condition or soundness and wholesomeness of 
such meat or meat food products as the City 
Meat Inspector may deem proper. 
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SEcTION 9. It shall be the duty of the 
Mayor of the City of Moscow, as soon as one 
or more places have been designated for the 
inspection of slaughtered animals within the 
terms of this Ordinance, and as soon as one 
or more City Meat Inspectors have been ap- 
pointed, to give public notice of the place or 
places where such inspection may be had and 
of the name or names of the City Meat In- 
spector or Inspectors, and such notice shall 
be published in the official newspaper of the 
City of Moscow, and shall be substantially 
in the following form: 


“Notice is hereby given that under the 
Provisions of Ordinance No. 669 of the City 
of Moscow, Idaho, no meat or meat prod- 
ucts shall be sold, offered for sale, or given 
away within the limits of the City of Mos- 
cow, without the carcass of the meat ani- 
mal having been first inspected by the 
City Meat Inspector in accordance with 
the terms of said Ordinance, and notice is 
further given that the Mayor of the City 
of Moscow, under the provisions of such 
Ordinance has designated 
in the City of Moscow as the place for such 
inspection, and that 
has been appointed City Meat Inspector 
who will make such inspection without 
charge or fee.” 


SEcTION 10. It shall be unlawful for any 
person to sell, offer for sale, exhibit for sale, 
give away or otherwise dispose of any meat 
or meat products from any slaughtered ani- 
mal, the carcass of which has not been in- 
spected by a City Meat Inspector of the City 
of Moscow, or which has been slaughtered in 
a slaughter house which has not been in- 
spected or approved as provided in this Ordi- 
nance, except as otherwise provided, and any 
person violating any of the provisions shall 
be deemed guilty of a misdemeanor, and, upon 
conviction thereof, shall be fined in a sum 
not less than Ten ($10.00) Dollars, and not 
more than One Hundred ($100.00) Dollars, 
or may be confined in the city jail not to 
exceed thirty (30) days, or by both fine and 
imprisonment. 

Section 11. All Ordinances and parts of 
Ordinances of the City of Moscow in conflict 
with the provisions of this Ordinance are 
hereby repealed. 


The foregoing Ordinance approved on this 


5th day of October, 1931. 


J. E. WILSON, 
Mayor of the City of Moscow. 


Attest: 
Ray Carter, Clerk. 
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Encephalomyelitis in 
North Dakota 

For six consecutive years, beginning in 
1933, North Dakota has had cases of en- 
cephalomyelitis among its horses, the num- 
ber of cases depending largely on whether 
or not there were many mosquitoes. During 
dry years when there were few mosquitoes 
the disease was confined to a few isolated 
cases around water courses. During wet 
years when mosquitoes were abundant the 
disease was general in all parts of the state. 
After one or more very severe outbreaks 
in a locality the disease became lighter; 
there being fewer cases and a higher per- 
centage of recoveries. 

In 1938 there were many mosquitoes and 
the disease was present in all parts of 
the state; it was very severe in some of 
the newly invaded territory west of the 
Missouri River. Statistics from the entire 


state (with the exception of three coun- 
ties submitting no report) show that of the 
32,748 horses on the farms where the disease 
occurred, 5,898 were affected and 2,235 died. 


Thus constituting a disease incidence on 
affected farms of 18% and a case mortality 
of 38%. 

However, the disease stopped rather 
abruptly in the middle of the season, be- 
fore any frosts, and although the weather 
was hot and there were many mosquitoes, 
cases became fewer and lighter and nearly 
all recovered. 

It was about this time that we began to 
have cases of encephalitis in humans; 
there being 101 cases with a mortality of 
22. It is strongly indicated that this out- 
break of encephalitis in the humans was 
caused by the same virus that causes en- 
cephalomyelitis in horses. If this is true, 
one wonders why we did not have any 
cases in the humans in 1935, when the 
disease was much more severe in the 
horses; or in 1937, when we had about 
24,000 cases among the 400,000 horses in the 
state. If the human disease was due to the 
virus of equine encephalomyelitis, it would 
appear that some change in the virus made 
it less virulent for the horse but more viru- 
lent for man. 

This concept is not new, as other diseases 
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have been known to change sufficiently 
in one species of animal to become par- 
ticularly acute for another. Dr. William 
A. Hagan in an article in VETERINARY MED- 
ICINE (Feb. 1939, pp. 74-77), makes the fol- 
lowing statements concerning the behavior 
of this and certain other  virus-born 
diseases: 


After a long period during which equine 
encephalomyelitis has been quiescent, it sud- 
denly caused serious losses in California in 
1930, and in successive years has rapidly 
spread to every state west of the Mississippi 
river. In a thriving swine-raising industry 
which had long been established, and in which 
the disease that we now know as hog cholera 
had not been known, the disease suddenly 
appeared in Ohio in 1833 and from there 
has spread throughout the world. In 1918 
a new disease, now known as swine influenza, 
appeared in the mid-western states of this 
country and has since caused serious dam- 
age. There is good evidence to indicate that 
this infection is a form of human influenza 
which has become adapted to swine. Pre- 
sumably it originated from the human pan- 
demic which occurred in that year. A disease 
of cattle, known as mad itch, or Aujeszky’s 
disease, has been shown to originate from 
swine, in which it is benign. These findings 
furnish a clue to the mode of origin of new 
diseases. ‘They also indicate that the task 
of disease control is likely to be never ending. 


Reports on the use of the new chick em- 
bryo tissue vaccine indicate that in the 
majority of cases, it affords solid immunity 
for six months if injected twice, with at 
least one week between injections. It was 
hoped that sufficient immunity might be 
obtained from one injection, but appar- 
ently for the present, at least, the second 
injection should be made. 


The history of outbreaks of encephalo- 
myelitis in North Dakota indicates that 
when the disease once appears in a ter- 
ritory it reappears in the same territory 
the next year and extends rapidly info new 
territory with an increased number of 
cases and severity; provided of course, the 
carrier is present in sufficient numbers. 
The number of cases increases until the 
outbreak reaches a peak and then it sub- 
sides gradually or stops abruptly at the 
first hard frost. 

T. O. BRANDENBURG, 


Bismarck, N. Dak. State Veterinarian. 





280 


Grazing Hygiene 


with respect to 


Parasitic Diseases’ 


By E. L. TAYLOR, MVSc., M.R.C.V.S., DVH. 
Weybridge, England 


Ministry of Agriculture and Fisheries, 
Veterinary Laboratory 


HE appearance of helminthic disease 

in susceptible grazing animals is de- 
pendent upon the accumulation of large 
numbers of the infective eggs or larve of 
the parasitic worms in the pasture. A most 
important part of the study of grazing 
hygiene, therefore, is that which deals 
with the biology of the free-living stages 
of the parasites and with the factors in- 
fluencing the accumulation or decline of 
the infective eggs or larve in the pastures. 


A recognition of the ubiquitous distribu- 
tion of the disease-causing parasites is es- 
sential for the full appreciation of the im- 
portance of pasture hygiene. Helminthiases 
are, in fact,very largely man-made diseases 
in that their appearance is dependent 
rather upon the crowded grazing condi- 
tions which become possible on the un- 
naturally fertile man-made pastures than 
upon the introduction of a new parasite. 
Strongyloid and trichostrongyloid parasites 
occur wherever horses, cattle and sheep 
are kept, the distribution of Fasciola al- 
most invariably coincides with that of the 
intermediate host; and lungworms are ex- 
ceedingly widely distributed. 


A momentary consideration of the enor- 
mous output of the eggs of parasitic worms 


by grazing animals will show the poten- 


tialities for a rapid contamination of pas- 
tures: healthy sheep may pass some 200,000 





* Presented to the XIII International Veterinary Con- 
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to 400,000 trichostrongyloid eggs daily, and 
diseased sheep between 9,000,000 and 33,- 
000,000; healthy horses carrying only a 
light infestation pass 1,500,000 red-worm 
eggs daily and diseased horses from 30,000,- 
000 to 52,000,000 or more. As the larve 
which develop from these very numerous 
eggs are endowed with great powers of re- 
sistance, it is obvious that an accumulation 
of viable infective stages of the parasites 
must proceed during the whole of the time 
that a pasture is occupied and grazed by 
infected animals. 

Regarding the longevity of the infective 
larve, it is necessary to know not only the 
maximum period through which the strong- 
est and most sheltered infective larve can 
survive but the rate of the death of larve 
in a field. Some interesting data on this 
point have recently been obtained at Wey- 
bridge [England] where it has been found 
that some of the strongyloid and tricho- 
strongyloid larve die almost as soon as 
the infective stage is reached, and the 
diminution of infective larve proceeds at 
a more or less constant and rather rapid 
rate for some four or five months, by which 
time three-quarters of the larve on the 
herbage are dead; the rate of mortality 
then becomes slower, and the remaining 
quarter of the larve do not disappear for 
another three or four months. 

Further observations suggest that these 
longer-lived larve may be hidden between 
the leaf sheath and stem, or between the 
leaves in the shoots of the grasses, and 
that Strongylus larve are more durable 
than the larve of Trichonema or of tricho- 
strongyles. 

It has been pointed out by Taylor: that 
the amount of infective material in a pas- 
ture tends to increase as the square of the 
number of animals grazing there; e. g. 
whereas, in a hypothetical case, one ani- 
mal per unit area might pass out ten eggs 
and acquire ten larve per day, two animals 
on the same area passing out ten eggs 
would tend to take in 20 larve each, since 
larve would be lying twice as thickly on 
the ground, so that the amount of infective 
material reaching the pasture would tend 
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to become four times instead of only twice 
what it was. 

Proceeding along the mathematical line, 
some such unit as a “sheep-per-acre-week” 
might be considered, with a view to easy 
comparison of the amount of grazing sus- 
tained by various pastures. The influence 
of other factors is so great, however, that 
only a very general notion of the extent 
of infection in a pasture could be obtained 
from a statement in these terms, and more 
direct methods must be employed to ascer- 
tain the actual store of infective material 
in a field. 

Taylor has recently worked out a tech- 
nique for estimating the actual number of 
infective larve per pound of herbage, and 
by means of this has ascertained that an 
average sheep pasture carries some 200 in- 
fective larve per pound of herbage, a heav- 
ily-infected sheep pasture up to 500 per 
pound, and a pasture in which sheep suffer- 
ing from acute parasitic gastritis are graz- 
ing may carry between 1000 and 2500 larve 
per pound of herbage. 

Some observations on horse pasture 
showed that whereas the herbage from the 
paddocks of a well-managed thoroughbred 
stud from which feces were collected daily, 
carried less than ten larve per pound, a 
small field used by a farmer for grazing 
army horses carried 5600 larve per pound 
of herbage, and a small paddock kept for 
visiting mares at a certain public stud car- 
ried 6800 infective red-worm larve per 
pound of herbage. These figures throw an 
interesting light on the large number of 
infective larve which grazing animals are 
continually picking up, and it is not sur- 
prising to find that a sheep grazing on 
pasture carrying 500 larve per pound of 
herbage would pick up about 7500 per day, 
and a horse grazing on one of the badly- 
infected paddocks mentioned would acquire 
500,000 or more larve per day. 


Factors Influencing the Larvae in Pasture 

The rate of accumulation of infective 
larve on the pasture and the dosage of 
infective larve to the grazing animal are 
subject to great variation as a result of the 
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operation of several important third fac- 
tors in addition to the foregoing, which 
must now be considered. 

Soil Moisture—tThere is a popular idea 
that wet pastures favor the increase of 
parasitic worms; but apart from the ob- 
vious example of Fasciola, there appears 
to be no valid reason for this supposition, 
and it may be presumed that moist pas- 
tures are just as dangerous as wet ones for 
the development of strongyloses, the only 
real difference being between moist pas- 
tures and very dry pastures, such as occur 
in arid countries, or during times of 
drought. Monnig? found that in South 
Africa the dryness is sufficient to destroy 
the developing eggs of Trichostrongylus 
axei before the resistant embryonated stage 
has been reached. 

Drought.—During prolonged periods of 
extremely dry summer weather there is, on 
drier pastures at least, a complete cessa- 
tion of the development of larve to the 
infective stage, observations at Weybridge 
having shown that even heavy dew does 
not provide sufficient moisture to enable 
the larve to develop. 

The action of drought, however, is not 
altogether favorable to the sheep farmer. 
Monnig* recorded an observation that the 





Are we losing the war on para- 
sites? Yes! We are, answered the 
late Maurice C. Hall, a dozen 
years ago. Because of his stand- 
ing Doctor Hall's staiement accel- 
erated the study of the parasites 
of domestic animals throughout 
the world. This research has not 
abated during the intervening 
years. Doctor Hall regarded pas- 
ture-borne infection as the most 
difficult problem in the control of 
parasites of live stock. The in- 
vestigation by Doctor Taylor de- 
scribed in this article has ad- 
vanced our fundamental knowl- 
edge upon which the solution of 
this problem must be based. 
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embryonated eggs of Trichostrongylus azxei 
are exceedingly resistant to drought, and 
Taylor‘: pointed out the powerful operation 
of this factor in the production of exten- 
sive outbreaks of parasitic gastritis in 
Great Britain. Although the presence of 
a drought may suppress the normal con- 
tinuous process of the development of in- 
fective larve, an accumulation of the 
drought-resisting embryonated eggs of T. 
axei is in progress during that period. 
On a return to wet weather conditions the 
accumulated millions of embryonated eggs 
resume their development, and if the 
weather continues wet for a few days there 
is some danger of a mass development of 
the infective larve and the occurrence of 
an outbreak of parasitic gastritis in the 
sheep. 

Happily this is not the invariable ter- 
mination of a prolonged drought, and that 
it is not so, is largely owing to the occur- 
rence of showers towards the end of the 
dry period. The slight rain is then suffi- 
cient to cause the eggs to hatch, and on 
the return to dry conditions, the less re- 
sistant first- and second-stage larve which 
emerge are destroyed. 

The phenomenon may occur also with 
other species of parasitic nematodes, but 
as yet it is known only for T. azei. 

Rain.—Apart from its obvious action in 
encouraging the development of the eggs 
and larve of strongyloid nematodes, there 
is a possible beneficial action to be con- 
sidered; namely, that of washing the infec- 
tive larve off the herbage and on to the 
soil, possibly to remain there. 

Observations carried out on this point at 
Weybridge have shown, however, that com- 
paratively few larve are washed off the 
herbage by light rain; and although a 
larger number are washed off in heavy 
rain these quickly climb up again. 

Frost.—Generally speaking, low tempera- 
tures have very little effect upon the vital- 


ity of the resting stages of parasitic worms. - 


On the contrary, a certain degree of cold 
may actually favor the longevity of the 
larve through arresting their activity and 
conserving their store of energy. Blobaum> 
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observed that 40% of Strongylus larve were 
dead after having been kept at room tem- 
perature for nine months, but that only 
20% were dead after having been frozen 
for the same period of time. Repeated 
freezing and thawing he found to be harm- 
ful, however, and wet frost more harmful! 
than dry. 


At temperatures approaching the freez- 
ing point the development of the larve is 
very slow. Stoll*¢ found that Hoaemonchus 
contortus takes four weeks to reach the in- 
fective stage at 50°F.; and at 40°F., de- 
velopment ceases altogether. Stephanurus 
dentatus appears to be an exception to the 
general rule. The infective larve of this 
parasite survive only some 50 to 65 days in 
the open and are killed by exposure to 
a few degrees of frost or even, according 
to Ross’, at 41°F. 


With this one known exception, there- 
fore, the action of low temperatures in 
clearing pastures of infection appears to 
be only a slight one, and there may even 
be some action in increasing the longevity 
of the larve. Further, the cessation of 
the development of infective larve during 
a cold period must result in the storage of 
potential infective material, similar to that 
which occurs in times of drought, and when 
warmer weather comes a mass development 
of infective larve probably occurs. 


Amount of Herbage in a Pasture.—This 
is a most important factor in determining 
the number of infective larve which the 
grazing animals pick up. Obviously, the 
number of larve per pound of herbage will 
vary inversely with the amount of herbage 
in a field, and when a scarcity of herbage 
forces the animals to graze more diligently 
and collect their food requirements in the 
form of short grass from a large area of the 
field, the intake of larve is greatly in- 
creased. 


Type of Herbage in a Pasture—tThe ease 
with which the larve climb the various 
herbage plants influences the number that 
become available to the grazing animal. 
Taylor has studied the difference between 
grasses and clovers in this respect, the 
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structure of the shoots. being such that the 
greater part of the infective larve are high 
up the clover plant, on the trifoliate la- 
mella, but in the grass plants the larve 
tend to remain on the under side of the 
lower leaves. It is suggested that this dif- 
ference accounts for the increase of para- 
sitic gastritis which is known to follow the 
extensive use of basic slag, this always re- 
sulting in a great increase of wild white 
clover in pasture. 


Further observations on herbage plants 
at Weybridge have shown a wide difference 
between the larval content of sainfoin and 
grass, growing side by side in the same 
temporary pasture. It was found that 
whereas the grass carried some 1900 larve 
per pound the sainfoin carried only 550 per 
pound, the difference presumably being 
caused by the relatively slight contact that 
the large sainfoin plant makes with the 
ground in comparison with that of a similar 
weight of grass. 


Patchiness of Pasture-—The effect of this 
is most pronounced in hill pastures where, 
although there may be three or four acres 
of land to every sheep, the herbage is 
patchy; the sheep then concentrate on one 
or two small areas where overcrowding oc- 
curs with a resulting increase in the intake 
of worm larve. 


Time of Day.—There is a popular belief 
that it is dangerous to graze calves in cer- 
tain fields before the dew has dried, be- 
cause of the risk of parasitic bronchitis; 
and it has been suggested that the reason 
for this is to be found in the descent of 
the larve to the soil in response to the re- 
pellent stimulus of the bright light of the 
morning. According to observations made 
at Weybridge, however, the response of 
stomach worms is not very marked in this 
direction, and as the larve of Dictyocaulus 
are relatively feeble climbers the impor- 
tance of this factor is somewhat doubtful. 


Trampling of Feces—The trampling of 
feces into the soil such as occurs where 
Sheep are closely penned on grass, or on 
a crop of vetches, or roots, results in a 
marked increase in the number of larve 
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which finally reach the infective stage. In a 
laboratory experiment Taylor found that 
25 times as many larve developed when 
infected feces were poked into the surface 
soil as developed when the same amount 
of feces was allowed to lie on the surface. 

Some of the observations on actual out- 
breaks of parasitic gastritis reported by 
Taylor’ suggest that the difference in the 
number of larve reaching maturity under 
close penning conditions and in open pas- 
ture may be even greater than this labo- 
ratory observation has shown. 


Manuring with Farm Manure—Although 
the application of farm manure to pas- 
tures is undoubtedly one of the ways in 
which the store of infective larve on a 
pasture may be increased, it is probably 
of less importance than is generally sup- 
posed, as the conditions in a manure heap 
are most unfavorable for larval develop- 
ment. Removal of the outer five or six 
inches is a precaution which should be ob- 
served, however, before taking manure out 
to the field. 
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Disappearance of Infective Larvae from 
the Pasture 


Time.—tThe observations already referred 
to, show that the disappearance of larve 
by natural death begins almost as soon as 
they have reached the infective stage, so 
that a comparatively short rest effectively 
reduces the number of larve in the field. 

The most important consideration, how- 
ever, is the effect of a rest upon the num- 
ber of larve per pound of herbage. This 
effect may be very great, particularly at a 
time of the year when the grass is mak- 
ing a rapid growth, and it is probably 
through the operation of this factor as 
much as through the death of the larve 
that benefit is to be derived from a rest. 
To put it another way, the amount of in- 
fection present is diluted by the increased 
amount of herbage so that in consuming a 
given poundage of grass the animal gets 
fewer infective larve even though the 
total number on the pasture should remain 
the same. 


Manuring with Nitrates—A similar re- 
duction in the number of larve per pound 
of herbage may be produced by the rapid 
growth of grass resulting from the appli- 
cation of a top dressing of nitrates. 


Grazing by Unsuitable Host Animals.— 
Of all the methods employed for the de- 
struction of infective larve in a pasture, 
doubtless the most efficacious is the eating 
off of the infective herbage by unsuitable 
host animals. Larve which find an un- 
natural host in this way are destroyed; 
and, as a numerical illustration of the ef- 
fectiveness of the procedure, it might be 
observed that each sheep placed on the 
paddock which was found to carry 6000 red- 
worm larve per pound of herbage would 
pick up and destroy some 90,000 larve 
daily. 

Hay Making.—Actual observations on the 
effect of this precess have not been made, 


but as a result of several weeks’ rest from’ 


grazing, the destruction of larve during 
hay making, and the taking away of the 
few that remain alive in the hay (it has 
been observed that the larve do ascend tall 
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growths), this procedure doubtless results 
in an almost complete disappearance of in- 
fection from a field. 


Burning.—Presumably in some circum- 
stances this is werth doing, although a con- 
siderable portion of the infective larve 
must be left untouched in the unburnt por- 
tions of the herbage. 

Ploughing.—Ploughing doubtless disposes 
of a large number of the infective larve, 
but it does not by any means get rid of 
all of them, as larve not only can make 
their way upwards through light and me- 
dium soils, but are able, in any soil, to 
make their way up between the furrows. 

Harrowing.—Apparently this can have no 
effect other than that of exposing to the 
weather a very small number of the pre- 
viously well-protected larve, and, in dry cli- 
mates, of spreading infected feces to hasten 
drying. 

Application of Artificial Manures and 
Other Substances——The knowledge of some 
cheap and easily-applied substance that 
would speedily bring about the destruction 
of the larve of parasitic worms on a pas- 
ture would be of enormous advantage. Un- 
fortunately, however, no substance has yet 
been found that will kill the larve without 
at the same time causing extensive damage 
to the herbage. 

Parnell!® observed that 25% urine will 
kill strongyloid larve, the lethal action re- 
sulting from the development of ammonium 
carbonate, but the method was not ap- 
plicable to the treatment of pastures. 

Sea water when liberally applied for long 
periods, as by flooding (Liihrs'!) is lethal 
to strongyloid and trichostrongyloid larve, 
to the cercarie of Fasciola, and to the slugs 
and snails carrying lungworm infestation, 
but it destroys the herbage, as also does 
an adequate drsesing of common salt. 

Dressings of kainite have also been rec- 
ommended and calcium cyanide has been 
found in actual controlled observations to 
have some effect in the destruction of larve 
on pasture. Leiper® found that a dressing 
of 700 pounds to the acre destroyed 50% 
of the larve, and at Weybridge, where a 
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comparative method of testing various 
dressings is used, calcium cyanide was 
found to be at least six times as lethal to 
the larve as an equal amount of powdered 
copper sulphate. The grass, which was 
young, was, however, badly burned and in 
some instances was completely destroyed, 
the effects of the calcium cyanide being 
more severe than those of the copper sul- 
phate in this respect. 

These results agree closely with Leiper’s 
and it must be concluded that although 
this nitrogenous manure appears to be the 
most promising substance yet found for the 
destruction of larve on pastures, its uses 
are strictly limited. 

The only proved use of “anthelmintic” 
dressings for infected pasture appears to 
be that of copper sulphate for the destruc- 
tion of intermediate-host snails; and of 
earthworm killers for the destruction of 
intermediate-host earthworms. For the 
purpose of controlling lungworms in sheep 
and pigs, the gapeworm in pheasants and 
poultry, certain tapeworms of poultry and 
for fascioliasis, these dressings appear to 
have a definite value. 
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Brucella Abortus 
Infection in Horses 


I have read with interest the article by 
Charles D. Logsdon on Bang’s Disease Ap- 
parently Spread by an Infected Horse (Vet. 
Med., March, 1939, p. 164). After 29 years 
of continuous service as a veterinarian, I 
am convinced that there is a definite rela- 
tionship between fistula and poll-evil of 
horses and mules, and Bang’s disease of 
cattle. 


For example, last fall I was on a farm 
doing Bang’s disease testing. During con- 
versation with the owner of the badly- 
infected herd, I learned that he had a 
three-year-old filly with fistulous withers. 
From that farm I went to another on which 
16 of a herd of 24 reacted to the agglutina- 
tion test; on this farm, there were three 
mules with fistulous withers. I then began 
to recall other farms on which the inci- 
dence of Bang’s disease was high, and dis- 
covered that in a large percentage of cases, 
there was also fistula and poll-evil among 
the horses and mules. 


In one case it appeared quite likely that 
a mare with fistulous withers was the res- 
ervoir of infection for the cattle. While 
the mare was away on pasture, the herd 
was showing two or three reactors on each 
test. After her return, the second succeed- 
ing test showed eight reactors, and the 
next, 13. 


Another aspect of the matter is the pos- 
sibility of the Brucella organism causing 
abortion in mares. Recently, a man from 
the experiment station at West Point, Miss., 
told me about a mare with fistulous withers 
which has aborted four times. This is more 
likely a coincidence than a cause and an 
effect, but it seems worthy of being kept 
in mind for the present. 

Further study of Brucella infection in 
horses seems desirable, with respect to both 
the pathogenicity of the organism in the 
equine species, and the role of the horse as 
a reservoir of infection for cattle. 


OuiIn T. MurpHy. 
Starkville, Miss. 








Experimental Use of Sulfanilamide in 


URING the spring of 1938 sulfanila- 

mide was used experimentally on a 
number of horses at Michigan State College, 
and on the premises of a nearby horse 
dealer. The diseases treated included: res- 
piratory infections — coryza, influenza, 
strangles, nasal catarrh; local infections 
following operation or mechanical injury; 
chronic infection of the cervix; fistulous 
withers; joint-ill. Experiments were also 
made to determine the value of sulfanila- 
mide in prophylaxis, and to investigate the 
toxicity of large doses of the drug, in both 
diseased and normal horses. 


Respiratory Infections 


Coryza—Four geldings with this condi- 
tion were treated. They were affected in 
varying degrees with coughing and nasal 
discharge. In three of the cases the nasal 
discharge showed hemolytic streptococci, 
and in the fourth, viridans streptococci. 


They were treated for four, five, six, and 
eight days, respectively, by the oral admin- 





Frequent are the queries concern- 
ing sulfanilamide and related com- 
pounds. What are the indications? 
What is the dose, and the toler- 
ance? What are the symptoms of 
intoxication?—are questions that 
are being asked of this drug that 
has suddenly attracted more at- 
tention than any other since the 
introduction of “606.” The obser- 
vations here recorded constitute 
a significant contribution to the 
much-sought, but scanty, fund of 
information on this important 
agent. Considerablelightisthrown 
upon at least several questions 
concerning its use in the treatment 
of common ailments of horses. 








istration of one 360-grain capsule of.sulfa- 
nilamide daily. 

In all four cases the cough and nasal dis- 
charge persisted throughout the course of 
treatment, and at the end of the treatment 
period, streptococci were still present in 
the discharge. No complications developed, 
however, and the horses appeared to feel 
well, and remain in good condition. 

Two mares and one gelding, apparently 
normal, were given one 360-grain capsule 
of sulfanilamide daily as a prophylactic 
measure during exposure to coryza. The 
gelding failed to show any symptoms of 
the disease during the eight days of treat- 
ment or during the following week, although 
stabled with several infected horses, watered 
at a common drinking trough, and cared 
for by the same attendant, with no attempt 
at preventing spread of the infection by 
Sanitary precautions. One of the mares, 
weighing about 1500 pounds, developed a 
Slight nasal discharge and cough, but no 
rise in temperature was noted. The other 
mare, a light bay, grade Percheron weigh- 
ing about 1600 pounds, developed a thin, 
bilateral, purulent, nasal discharge on the 
second day of treatment; this persisted 
throughout the six days of treatment. No 
rise in body temperature was recorded, but 
the animal ate poorly during the last three 
days of the period, and hemolytic strepto- 
cocci were isolated from the nasal discharge. 
One week later the discharge had ceased 
and the mare was feeling better. 

From these cases it appeared that the use 
of sulfanilamide in the treatment or pre- 
vention of coryza is of doubtful value. The 
data do not disprove the possibility that 
the sulfanilamide ameliorated the severity 
of the disease, and perhaps prevented the 
development of complications; but definite 


‘indications of curative or preventive prop- 


erties were lacking. In none of the cases 
were any injurious effects observed from 
the daily administration of 360 grains of 
the drug. 
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Equine Therapy 


Influenza.—Three horses with this condi- 
tion were treated: 


Case 1—A grade, Belgian gelding seven 
years of age, weighing about 1500 pounds, was 
suffering from a cough when purchased 
March 14, 1938. Two days later a diarrhea 
developed, and the following day complete 
anorexia, with extreme depression and high 
fever. Edema of the sheath and limbs en- 
sued. Diagnosis: influenza. 

An intravenous injection of anti-equine 
influenza serum (100cc) was given March 18, 
and tincture of nux vomica was administered 
in one-dram doses thrice daily. The follow- 
ing day the edema was more pronounced, 
and the serum treatment was repeated, to- 
gether with 30cc camphorated oil adminis- 
tered intramuscularly. The fever had dropped 
from 105.3°F. to 104°F. On the third day, 
the edema was more extensive and the fever 
remained at 104°F. On the fifth day the gen- 
eral condition was somewhat improved, but 
the fever remained the same. A 360-grain 
sulfanilamide capsule was administered, and 
the following day the temperature had 
dropped to 101°F. and edema was reduced 
about one-half. The same treatment was re- 
peated for three days; the temperature re- 
mained normal, and the animal made an 
uneventful recovery. 


Case 2.—The mate of the first gelding 
was given 50cc of anti-influenza serum as a 
prophylactic March 21st. It became sick, how- 
ever, the following day, with discharge from 
the left nostril, labored breathing, and tem- 
perature of 104°F. Sulfanilamide, in 360-grain 
doses, was administered once daily for four 
days; the fever dropped to 102°F. the second 
day. A severe cough developed, but the horse 
did not go off feed nor develop other com- 
plications. 


Case 3.—The third horse, a black, grade 
Percheron mare weighing about 1500 pounds, 
developed influenza following shipment. The 
nasal discharge contained hemolytic strepto- 
cocci, and the temperature was 105.2°F. Sul- 
fanilamide in 360-grain capsules was admin- 
istered once daily for three days, discontinued 
one day, and continued for four days. The 
temperature dropped to 102.8°F. the day fol- 
lowing the first treatment, although a slight 
nasal discharge persisted during the first 
three days. The fifth day (following the one- 
day rest) the temperature rose to 103.4° and 
the nasal discharge became profuse. The 
sixth day the temperature dropped to 100.4°F., 
although the discharge was still profuse. The 


By J. J. ARNOLD,* East Lansing, Michigan 


Department of Surgery and Medicine, 
Michigan State College 


general condition remained good throughout 
the course of treatment, and the nasal dis- 
charge appeared to be decreasing at the end 
of the period. One week later, the tempera- 
ture was 100°F. and the general condition 
was unusually good, with only a slight nasal 
discharge and cough remaining. 

A common element in these three cases 
was an immediate drop in temperature fol- 
lowing the administration of sulfanilamide. 
There is, however, no evidence that sulfa- 
nilamide treatment materially altered the 
usual brief course of influenza. Since no 
complications developed in any of the 
cases, it is possible, although not proved, 
that the sulfanilamide may have been of 
value in this respect. Again no injurious 
effects were observed from the daily 360- 
grain doses. 


Streptococcic Strangles——Five horses suf- 


fering from this disease were treated. 


Case 1—A saddle-bred, two-year-old filly 
weighing about 900 pounds developed a slight 
cough, serous nasal discharge, and some 
fever. It was observed for four days with- 
out treatment; during this time the discharge 
and cough persisted, the temperature vary- 
ing from 101°F. to 103°F. Sulfanilamide in 
360-grain doses was administered twice daily 
for the next six days. After three days of 
treatment the water consumption decreased 
abruptly, with a corresponding decrease in 
the amount of urine voided. No change in 
the general condition was noted. The filly 
was observed for 12 days following treatment; 
during this time urination seemed painful 
and only a small quantity of urine was voided. 
The cough and nasal discharge gradually 
diminished, and the general condition im- 
proved. No permanent damage was observed. 


Case 2.—The second case was a bay gelding 
weighing about 1100 pounds. It had been 
showing a hard, dry cough for several days, 
and an injection of pneumonia antigen had 
been given. Three weeks later it developed 
streptococcic strangles. In this case, a slight 
rise of temperature was accompanied by a 
profuse mucopurulent nasal discharge and 
bilateral swelling of the submaxillary lymph 
glands. Sulfanilamide was administered at the 


* Since August 31, 1938, in practice at New Castle, Ind. 
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rate of 360 grains three times daily for three 
days, then discontinued for two days; no 
change in the general condition was noted 
during this period. On the sixth day, treat- 
ment was resumed at the same rate. On the 
ninth day a marked rise in temperature was 
observed, and treatment was discontinued. 
Two days later, the temperature returned to 
normal; and on the fourth day of rest definite 
improvement in the appetite and general 
condition was noted. Recovery appeared com- 
plete two weeks later without abscess for- 
mation. 

Cases 3 and 4.—Two five-year-old, bay 
geldings showed symptoms of streptococcic 
strangles after being shipped by truck to 
three successive markets within the course of 
a few days. To each, 250 grains of sulfanila- 
mide were administered via dose syringe im- 
mediately upon unloading, and 360 grains per 
os once daily for the next three days. Decrease 
in temperature followed the administration 
of the drug, but no other change in the con- 
dition was noted. There was no further 
opportunity for observation of these cases. 

Case 5.—A six-year-old, 1600-pound, black 
gelding, had been sick two weeks before being 
treated. One 360-grain capsule of sulfanila- 
mide was administered daily for two days, 
with no apparent benefit. There was no op- 
portunity for further observation. 


Although the data in the last three cases 
were inconclusive, it appears from the first 
two that the sulfanilamide probably did not 
alter the usual course of this disease. In the 
first case the administration of 720 gr. daily 
appeared to be associated with a dimin- 
ished consumption of water and a decrease 
in the volume of urine after the third day 
of treatment. 

Chronic Nasal Catarrh.—This case is of 
interest as the only chronic case in the 
respiratory group. 


Case 1.—This was an aged, blue-roan, grade 
Percheron mare weighing about 1400 pounds. 
It had suffered a severe attack of distemper 
complicated with pneumonia a year previously, 
but had recovered from this and was appar- 
ently normal until about one week before 
being brought to the isolation barn. It had 
been exposed to recently shipped horses about 
four weeks prior to the development of 
symptoms. 

Symptoms included: depression, anorexia, 
cough, copious nasal discharge, and a slight 
swelling of the submaxillary lymph nodes. 
Hemolytic streptococci were demonstrated in 
the nasal discharge. Diagnosis: chronic nasal 
catarrh with pulmonary emphysema sus- 
pected. 


VETERINARY MEDICINE 


Improvement was shown after a four-day 
treatment of 360 grains of sulfanilamide twice 
daily. A week later an abrupt rise in tempera- 
ture was checked immediately when treat- 
ment was resumed at the same rate for seven 
days. The nasal discharge disappeared during 
the second period of treatment, but reap- 
peared soon afterwards. 

A third treatment, covering a nine-day 
period, checked the copious nasal discharge 
completely. However, when observed at the 
home farm two weeks later, the patient was 
slightly thinner, still coughing, and again 
discharging profusely from both nostrils. The 
symptoms of pulmonary emphysema appeared 
more pronounced. 

Hemolytic streptococci were demonstrated 
throughout the course of the experiment. 


In this chronic condition, intensive and 
prolonged treatment with sulfanilamide 
obviously produced only temporary im- 
provement. No injurious effects were ob- 
served. 


Infection Following Injury 

Peritonitis from Herniotomy.—A _ sorrel, 
grade gelding six years of age and weighing 
about 1300 lbs. was affected with a ventral 
hernia about four inches in diameter, just 
posterior to the xiphoid cartilage. An un- 
successful attempt to reduce the hernia by 
using skewers and ligation of the sac was 
made March 9, 1938. On the third day fol- 
lowing the operation, the body temperature 
had risen to 104° F. Sulfanilamide at the rate 
of 360 grains was administered per os twice 
daily for three days, and the temperature 
gradually dropped to normal, although the 
horse was depressed and refused to eat. The 
animal was observed for nine more days 
without treatment; it eventually recovered. 


The administration of sulfanilamide may 
have been beneficial in this case of local 
peritonitis. No injurious effects were ob- 
served. 

Infection of Open Wounds.—A mare and 
a filly that had injured the left front fet- 
lock joint and the right hind hock, re- 
spectively, were treated with sulfanilamide 
simultaneously with local treatment of the 
wounds. The combined treatment in both 
cases resulted in decreased temperatures 
and gradual reduction of infection in the 


‘area involved. The exact roéle of the sul- 


fanilamide in the healing process is not 
determined. 

Although these data are not conclusive, 
it appears that the administration of sulfa- 
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nilamide may have been beneficial in these 
cases of local infection and septicemia fol- 
lowing mechanical injury. 


Chronic Infections 


Chronic Infection of Cervix—A nine-year- 
old, sorrel, Belgian mare weighing about 2100 
pounds was brought to the clinic with a his- 
tory of chronic vaginal discharge and ster- 
ility. Cultures from the cervix showed hemo- 
lytic streptococci. There was considerable 
vaginal discharge, and the condition of the 
skin below the vulva indicated that this had 
been present for some time. 

The animal was treated for five days with 
the administration per os of 360 grains of 
sulfanilamide thrice daily. On one occasion, 
a 720-grain dose was administered through 
error. The appetite and general condition 
remained excellent throughout the course of 
treatment. No vaginal discharge was observed 
after the treatment was begun. Cervical cul- 
tures following treatment were negative. The 
subsequent breeding history of the animal is 
not available. 


It appears that sulfanilamide was of 
value in controlling this chronic hemolytic 
infection of the cervix. No injurious effects 
were observed. 


Fistulous Withers—The patient was a 
young, gray, grade Percheron mare weighing 
about 1400 pounds. A swelling of the withers 
had developed a year previously. The animal 
had been fed a salix-arsenic fistula prepara- 
tion during the summer, and operated on in 
October, 1937. A small fistulous tract and 
slight discharge had persisted since the opera- 
tion. The mare was also said to be subject to 
attacks of periodic ophthalmia about every 
four weeks. 

When brought to the clinic for treatment 
in March, 1938, there was a small swelling 
about four inches in diameter on the left side 
of the withers; this was discharging a small 
quantity of ropy pus containing hemolytic 
streptococci. The pus discharge continued for 
six days after observations were begun. No 
treatment was administered during this pe- 
riod. On the seventh day, a six-inch vertical 
incision about two inches deep into the swell- 
ing failed to locate pus. The mare was started 
on sulfanilamide treatment the following day, 
360 grains per os being administered twice 
daily. After nine days of this treatment with- 
out noticeable improvement, a sharp rise in 
body temperature was noted. Two days later, 
treatment was discontinued, and the tem- 
perature returned to normal within 24 hours. 
At the end of another seven-day observation 
period without treatment, the discharge had 
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ceased entirely and the patient was dismissed. 
The mare was sold three weeks later; at that 
time the wound was almost entirely healed, 
although there was a slight discharge. 

Intensive treatment with sulfanilamide 
probably did not alter the course of this 
mild case of fistulous withers. There was a 
sharp rise in temperature after nine days 
of treatment, but no injury to the patient 
was observed. During six weeks, no attack 
of periodic ophthalmia was observed. 


Joint-Ill 

Case 1.—A Percheron foal, apparently nor- 
mal at birth, began to develop lameness in 
the left hind leg at two weeks of age. The 
lameness quickly became intense, the foal 
knuckling over in pain after walking a few 
steps. No swelling or area painful on palpa- 
tion was observed at this time. Respiration 
and pulse were very rapid; temperature 
103.7°F. Ninety grains of sulfanilamide were 
administered per os, with some difficulty, and 
this dose was repeated seven hours later. No 
change in the condition was noted. The fol- 
lowing day, three 60-grain doses of sulfanila- 
mide and three 20-grain doses of aspirin 
were administered; the pain apparently 
diminished, but the temperature remained 





“Sulfanilamide, the greatest drug 
specific of the last decade is be- 
coming better understood: and, re- 
markable to say, it is lining up 
with all our other drug specifics 
in that it apparently requires— 
like quinine, the arsenicals, and 
the mercurials—the cooperation of 
some vital resistance factor of as 
yet undetermined nature. In other 
words, they all act as indirect sys- 
temic antiseptics. They are incapa- 
ble of eradicating infection by di- 
rect action. Our tactics of therapy 
with this new drug probably will, 
as with the others, have to con- 
sist of a heroic attack with max- 
imum tolerated dosage and con- 
tinuance of gradually and pro- 
gressively reduced dosage until 
the systemic resistance factor has 
overcome the infection.”—Bernard 
Fantus, in The 1938 Year Book of 
General Therapeutics. 











the same. During the next two days, sulfa- 
nilamide was given in 60- to 90-grain doses 
two or three times daily. The general con- 
dition appeared to improve, and the tempera- 
ture dropped to nearly normal. For the next 
five days, two 30-grain doses were adminis- 
tered daily, and the condition did not be- 
come worse. Treatment was omitted the eve- 
ning of the last day, and the following morn- 
ing the condition appeared much worse, with 
swellings appearing around the elbow joints 
of the front legs. Sulfanilamide was adminis- 
tered at the rate of 60 to 90 grains two or 
three times daily for the next three days, 
with some improvement in the general con- 
dition, although the knuckling still continued 
in the hind leg. During the next two weeks 
the dosage was reduced to 30 grains twice 
daily, and the disease assumed a rather in- 
different course. A large abscess finally ap- 
peared in the gluteal region of the left hip; 
this was opened to drain about a pint of very 
thick, tenacious, whitish pus. No further 
observations were recorded, but the foal fin- 
ally died. 


An intense yellow opacity of the cornea of 
both eyes developed as a complication after 
about two weeks of treatment. 


Sulfanilamide administered in heavy 
doses to this foal may have prolonged the 
usual course of this type navel-ill, but did 
not alter the final outcome. 


Toxicity 
The toxicity of sulfanilamide in various 
doses was investigated experimentally by 
treating four animals which appeared sys- 
temically normal. 


Case 1.—The first horse, an aged, black, 
grade Percheron mare weighing about 1500 
pounds, was affected with an extensive ven- 
tral hernia, but appeared to be normal other- 
wise. To this animal one pound avoirdupois 
of sulfanilamide was administered via stom- 
ach tube. No general reaction was observed, 
and examination of blood samples taken one, 
four, and six hours, and two days later 
showed no appreciable variation. Water con- 
sumption decreased markedly for about 
seven days, then returned to normal. Care- 
ful observation for 28 days disclosed no rise 
in temperature or symptom of distress, and 
autopsy at the end of this period was nega- 
tive to gross examination. 


Case 2.—The next animal, a ten-year-old, 
brown mule weighing about 1200 pounds, 
suffered from severe contractions of the flexors 
of the forelegs, but was systemically normal. 


VETERINARY MEDICINE 


This animal was given an intravenous injec- 
tion of 500cc of a solution of sulfanilamide 
hydrochloride containing 50 grams of sulfa- 
nilamide. Five such injections at 24-hour 
intervals were administered. No injurious 
effects were apparent, although urination 
seemed somewhat depressed and possibly pain- 
ful at times. At autopsy, three weeks following 
the last injection, no marked pathological 
lesions were found, of cystitis and hyperplasia, 
and contained a small quantity of thick, 
whitish urine. The kidneys appeared normal. 


Case 3—This animal an aged saddle 
mare weighing about 1100 pounds, too feeble 
to rise without help, but otherwise appar- 
ently normal, received one pound of sulfa- 
nilamide via stomach tube on two successive 
days. The animal refused to eat after the 
first treatment, but remained bright and 
alert. Following the second administration, 
symptoms of weakness and dyspnea appeared, 
and the mare went down about an hour later, 
with the front legs extended rigidly, and 
dyspnea becoming extreme. At autopsy five 
hours later, gross examination of the viscera 
showed definite congestion of the glomeruli 
and fatty degeneration of the tubules, with 
some evidence of cerebral congestion. No gas- 
tritis nor enteritis was observed. 


Case 4—In the final experiment, a grey, 
yearling stallion weighing about 900 lbs. was 
castrated and moved to the isolation barn, 
where it was observed without treatment for 
about three weeks, while it made an unevent- 
ful recovery from the castration. Sulfanila- 
mide was then administered at the rate of 
360 grains twice daily for four days. During 
this time the water consumption decreased 
and urination was not observed; no other 
changes were noticed, aside from a tucked 
up appearance. Treatment was discontinued 
for three days, then resumed at the same 
rate. On the second day of this period of 
treatment, the temperature rose abruptly to 
104.5°F. On the third day, the temperature 
rose to 105.8°F., and part of the feed was 
left in the box. Large blotches appeared all 
over the body on the sixth day; breathing 
was heavy, the conjunctiva very pale, and 
the pupils dilated. Stiffness and a tucked up 
appearance were observed. During the next 
four days the fever remained high, the 
emaciation became quite extreme, and the 
urticaria became more pronounced, accom- 
panied by an extensive edema of the lower 
limbs and prepuce. Treatment was discon- 
tinued to save the life of the colt, and im- 
provement was noticed at once. An unevent- 
ful recovery followed the discontinuation of 
the treatment. 


Blood analyses were made on the third 
and sixth days of the ten-day treatment, and 
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on the first and fourth days after the admin- 
istration of sulfanilamide was stopped. There 
was no material variation aside from a 
marked decrease in glucose in the last three 
analyses. Sulfanilamide was present in the 
two samples taken during treatment, but 
was absent in the third, taken 24 hours after 
the administration of the last capsule. 
Conclusions 

Although these data are not conclusive 
with respect to any single condition, sul- 
fanilamide on the whole failed to give the 
sensational results reported by others. 

It proved to be of some value in acute 
septicemia; less so in chronic conditions. 
The findings did not disprove the possibility 
that it may have some effect in checking 
the spread of infection and preventing 
complications. 

The drug appeared to be relatively non- 
toxic in repeated small doses, or in single 
large doses, but to have a cumulative effect 
in some cases when large doses were re- 
peated. 

Reduction of body temperature appeared 
to be a frequent effect of the administra- 
tion of sulfanilamide, although in some 
cases repeated heavy doses resulted in an 
abrupt rise of temperature. 

5 7 , 5 


Metastatic Carcinoma 


in a Horse 

December 31, 1938, a ten-year-old, five- 
gaited, sorrel gelding was presented to the 
veterinary clinic at Kansas State College 
with the following history: 

The owner stated that during the last six 
months the horse had had a copious bi- 
lateral nasal discharge, varying from wa- 
tery to mucopurulent and occasionally 
tinged with blood. When the animal swal- 
lowed water or feed, a portion returned 
through the nostrils. During exercise, par- 
ticularly for the first half-mile, it showed 
dyspnea, coughed considerably, and tried 
to clear the nasal passages. It had grad- 
ually been losing flesh. 

On examination the conjunctiva was 
found to be pink; temperature normal; all 
palpable lymph glands normal except the 
left submaxillary, which was enlarged to 
about one and one-half inches in diameter 
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and was very hard. Palpation of the 
pharyngeal region revealed no noticeable 
abnormality. The teeth and gums appeared 
to be in good condition. A thorough exam- 
ination of the nasal cavity could not be 
made because of the profuseness of the dis- 
charge and the narrowness of the passage. 

The nasal septum was removed with the 
hope of alleviating the dyspnea and pos- 
sibly aiding in determining the cause. 

Examination of the nasal cavity after re- 
moval of the septum revealed ulceration 
and necrosis of the mucosa covering the 
posterior part of the dorsal and ventral 
turbinates, the ethmoturbinates, and the 
small portion of the septum still remaining. 
This involvement was more extensive on 
the left side. 

The operation did not seem to relieve the 
symptoms. Local treatment proved of no 
avail. Emaciation grew progressively worse, 
and on February 2nd the horse developed 
pneumonia and died. 

Post-mortem examination revealed an 
eroded, grayish-white, rather firm, nodular, 
infiltrative growth in the left side of the 
head involving the ethmoturbinate, and the 
posterior compartment of the maxillary 
Sinus, extending up through the fronto- 
maxillary opening and back into the ptery- 
gopalatine fossa and the region of the 
orbit. The root of the sixth cheek tooth 
showed definite involvement and appeared 
to be the seat of this growth. A similar 
nodular growth was located dorsal to the 
posterior part of the pharynx and begin- 
ning of the esophagus, involving the para- 
pharyngeal lymph gland. Further search 
into the abdominal cavity revealed a large 
irregular nodular mass about 12 inches long 
and six inches in diameter just posterior 
to the right kidney and ventral to the sub- 
lumbar muscles surrounding the structures 
in this region. 

On microscopic examination of the tissue 
it was found to be a carcinoma, probably 
a squamous cell carcinoma. It was not pos- 
sible to determine which was the primary 
growth. 

WabeE O. BRINKER, K. S. C. ’39 

Manhattan, Kans. 
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Care of Foals and Stallions 


OALS are haltered when a week old and 

led to and from pastures daily with the 
dam. Weaning is done in small groups; no 
foal is younger than five months nor older 
than six months when taken from the 
mare. Ten to 14 days prior to the selected 
weaning date for each group, the foals are 
starved and treated with carbon tetrachlo- 
ride and sodium sulphate solution as de- 
scribed in worming of broodmares (Vet. 
Med., 34:4, p. 227). The feet are trimmed 
at this time; however, usually the majority 
of these foals have had their feet trimmed 
at least once prior to this date. During the 
weaning period the broodmares receive no 
grain from the time of starving in prepara- 
tion for worming until they are dry. The 
foals are fed a full grain and hay ration 
during this time and the mare is kept tied 
in the stable to prevent her access to the 
foal’s feed. When weaning day arrives, both 
mare and foal are taken to the weaning 
barn, which is out of sight and hearing of 
the broodmare barn. If the weather is such 
that horses are being placed in pastures 
during the night, they are transferred at an 
hour which will result in their arrival at 
the weaning barn just prior to the evening 
feeding time. The foals are placed in box 
stalls previously assigned and the mares 
immediately returned to their own stable. 
The mares are kept inside this first night, 
milked the next morning and turned out in 
a separate pasture by themselves. The 
udder is anointed with the following medic- 
ament: 


CC 180gm 
Belladonna, ff. ext............ 60cc 
Cottonseed oil q. s. ad........ 4000cc 


Dissolve the camphor by heating in the 
oil and add the belladonna after the oil has 
cooled. 


Mares are examined twice daily and 





*This article complements one on ‘‘Care of the Brood- 


mare,” Vet. Med., April, 1939, pp. 220-228. Both were 
extracted from a discussion of Animal Management at a 
Remount Depot by Cols. Ewen and Sager in the Veter- 
inary Bulletin 33:1, a supplement to the Army Medical 
Bulletin. 


By LLOYD C. EWEN, Lt. Col. V.C. 
and FLOYD C. SAGER, Lt. Col. V.C. 


Front Royal, Virginia 


milked if necessary until they cease to lac- 
tate. E 

The foal, having been placed in its as- 
signed stall, is given its regular feed of 
grain. The water bucket, previously filled, 
is in the stall. As soon as the foals finish 
eating they are turned out for the night. 
The leading between the stall and pasture 
gate is continued without interruption. 
Should it be too late in the fall to place 
the foals in the pasture during the night, 
this procedure is changed to set the hour 
of arrival at the weaning barn at the time 
of the morning feed. After eating their 
grain the foals are placed in the pasture 
for the day. It has been found most ad- 
vantageous to place one mare and her foal 
with the group to act as a group mother 
for the first group weaning each season. 
It is better to select an unbred mare for 
this purpose as the continued drain of 
nursing her foal over a longer period will 
not be felt as keenly as by a pregnant mare 
with a fetus to nourish. Each succeeding 
group of weanlings is prepared for wean- 
ing, weaned and added to this group until 
all the foals are weaned. 


Feeding of Weanlings 

The feeding of weanlings is a most im- 
portant factor in their development and 
growth. It is economical to feed foals of 
this age all the roughage they will eat. 
They should be eating five pounds of rolled 
oats, one pound of bran and three pounds 
of alfalfa at the time of weaning. This is 
gradually increased to eight pounds of oats 
by the time they are seven months old, 


bran and alfalfa remaining the same. Dur- 


ing the summer and early fall months these 
foals are kept in pasture as many hours a 
day as possible. They are brought into the 
stable only for rest and protection from 
flies during the heat of the day. The grain 
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ration is divided into two equal feeds. The 
foals are fed grain when they reach their 
stalls and they are fed again just prior to 
leaving for pasture in the afternoon. The 
alfalfa allowance and the amount of other 
hay they will consume during the day is 
placed in the stall before they are stabled. 
When cold weather makes stabling at night 
necessary, they are out for as many hours 
during the day as possible. Ice, slippery 
pastures, and sleet or cold rains are the 
only reasons for keeping the foals in the 
stables during the day. 

The feeding schedule is changed during 
the winter months in that the morning 
feed of grain is a little less than the eve- 
ning meal. The alfalfa and hay allowance 
is placed in the stalls prior to the arrival 
of the foals. The morning grain is fed by 
the night watchman in order that the foals 
may be out at the earliest practical hour, 
and the evening meal is given just before 
the day crew leaves the stable. 


Worming 

We usually divide the weanlings into 
two groups for worming with oil of cheno- 
podium. The first group is treated as soon 
as the youngest foal in the older group has 
passed six months of age; and in the sec- 
ond group the same procedure is followed. 
The foals are starved for 24 hours prior to 
worming. All hay, grain, and bedding are 
removed. The foals are given, depending 
on their age and size, from &8cc of oil of 
chenopodium, 25 to 30cc oil of turpentine, 
together with 240cc of raw linseed oil and 
240cc of liquid petrolatum. The vermifuge 
is prepared for each individual, mixed, and 
administered by a stomach tube. The foals 
are turned into pasture two hours after 
completing treatment. That night they are 
given a full hay allowance and half their 
regular grain. The next day they are re- 
turned to normal feeding. 


Exercise and Handling 
That horses may be produced with suffi- 
cient bone, girth, length of rib, and with 
mild temperament, it is essential that they 
be properly fed, handled, and exercised 
during the weaning period. We try to ac- 








In a previous article in this mag- 
azine, Cols. Ewen and Sager de- 
scribed the care of brood mares 
at army remount stations, and the 
care of the mare and foal at par- 
turition. With this article on the 
care of the foal and the stallion, 
the discussion is completed. 








complish this by daily leading and groom- 
ing. The monthly trimming of feet and 
daily exercise in pasture sufficient to bring 
the weanlings to the stable tired each day, 
together with judicious feeding, will attain 
this aim. The excessive feeding of grain 
tends to reduce the consumption of rough- 
age, to make over-fat foals, and to keep 
them in excessive high spirits, usually re- 
sulting in reckless running and unneces- 
sary injuries. 


Castration 


All colts, with the exception of Thorough- 
breds retained as prospective sires, are 
castrated in the fall of their weanling year 
after the flies have been destroyed by freez- 
ing weather. At this station this is usually 
late November or early December. All colts 
are operated on in the recumbent position. 
Each animal is given anti-tetanus serum 
at the time of operating. The reason for 
early castration: 


1. The younger the colt the less shock 
from the operation. 


2. In the case of half-breds it gives a 
finer neck and shoulder. 


3. The earlier the castration the fewer 
the cryptorchids that will be encountered, 
in the opinion of the authors. There has 
not been a foal observed at Front Royal in 
which both testicles were not in the 
scrotum at birth. The authors’ theory of 
the cause of cryptorchidism is that with 
large inguinal rings at birth and an occa- 
sional short spermatic cord the testicle is 
drawn either into the inguinal canal or 
abdominal cavity during the rapid growth 
of the foal. 
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Yearlings 

The feeding of yearlings continues as for 
weanlings until the fall of the yearling 
year, when the ration is increased to 10 
pounds of rolled oats and five pounds of 
alfalfa per day, wheat bran and linseed 
meal being the same. During cold weather 
an additional one-half pound of cracked 
corn is fed. About four ounces of cane mo- 
lasses is fed daily on the grain feed dur- 
ing the months of December, January and 
February. Cane molasses contains a high 
percentage of assimilable calcium, is a 
highly nutritious feed, and also acts as a 
mild laxative. The feet of all yearlings 
are trimmed as required. 


Removal of Intestinal Parasites 


In January all yearlings are treated with 
carbon disulphide for the removal of bot 
larve. They are starved for 18 to 20 hours 
prior to being treated. We give about 
18cc of carbon disulphide immediately with 
100cc of water. They are turned out two 
hours after the last animal of the group has 
been treated. A full ration of hay and a half 
ration of grain are fed that night. The 
next day they are returned to normal 
feeding. 

In April or May the yearlings are treated 
with oil of chenopodium, using from 10 to 





Were the breeding efficiency of 
the horses on our farms as high as 
it is in our remount stations, we 
should have twice as many wean- 
lings from our present breeding 
effort as we now get. Even at 
lower prices, horse breeding 
would be more profitable than it 
now is, because of the avoidance 
of much of the tax levied upon it 
by disease. The control of animal 
disease is a problem for the veter- 
inarian. In the matter of the dis- 
eases incident to horse breeding 
this responsibility will tax all the 
knowledge and skill he can bring 
to bear upon it. 
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12cc of oil of chenopodium according to 
age and size; to this is added 30cc of oil of 
turpentine and from 300 to 360cc of raw 
linseed oil, together with an equal amount 
of liquid petrolatum. Preparation and 
after-care are the same as previously de- 
scribed. In the fall, usually during October, 
the oil of chenopodium treatment is re- 
peated, increasing the dosage to 12 to 
14cc of oil of chenopodium, 30 to 40cc oil 
of turpentine and from 360 to 450cc of lin- 
seed oil, with a like amount of liquid 
petrolatum. Preparation and after-care 
are the same as previously described for 
this vermifuge. 

During March the yearling stallions are 
separated from the geldings and fillies. 
They are placed in a separate pasture dou- 
ble fenced from all other animals. Care 
and exercise of these colts is the same as 
that of other yearlings. 


Two-Year-Olds 


Two-year-olds are handled in the same 
manner and fed the same as yearlings. 
They are treated with oil of chenopodium 
during April, using 12 to 14cc of oil of 
chenopodium, 30 to 40cc oil of turpentine, 
and from 400 to 450cc of raw linseed oil 
and a like amount of liquid petrolatum. 
This treatment is repeated in October. Dur- 
ing December, carbon disulphide is admin- 
istered for the removal of bot larve, using 
about 25cc followed with 100cc of water. 


Three-Year-Olds 


Three-year-olds are on the same feeding 
and exercise schedule as_ two-year-olds. 
They are treated for the removal of para- 
sites during April, giving an adult dose, 
16cc of oil of chenopodium, 50cc oil of tur- 
pentine and 500cc each of raw linseed oil 
and liquid petrolatum. 

In the fall, about October, they are 
turned over to the training stable to be 
broken and conditioned for selection the 


‘following spring. 


Further treatment for intestinal para- 
sites is given as required. 

Feed is usually increased when they are 
placed in training. 
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Records 

The weight, bone, height, and heart girth 
of foals are recorded at birth and at three, 
six, 12, 18, and 24 months of age, and in 
May of their three-year-old year. The 
average weights and measurements up to 
18 months are about as follows: 


Height Heart 

(Hands) Weight Bone Girth 
ile enced 10-2 118 lbs. 5 1/16 in. 33% in. 
3 Months ...... 12- % 380 Ibs. 6 1/16 in. 48 in. 
6 Months ...... 13- %4 547 lbs. 6% in. 54% in. 
12 Months ...... 14 723 Ibs. 6% in. 60 in. 


18 Months ...... 14-31% 907 Ibs. 7% in. 65% in. 

All foals are rated after weaning, record- 
ing conformation and defects. They are 
rerated and branded in the spring of their 


two-year-old year. 


Stallions 

A stallion as a sire of foals for Army 
use and as a military reserve in the hands 
of civilians should be selected carefully. 
It is not essential that bloodlines for speed 
be emphasized as by the breeder of race 
horses. We would rather select a sire for 
temperament, adaptability to training, 
good substance and quality, suitability for 
carrying weight at a reasonable speed for 
a long distance, than for capability of de- 
veloping extreme speed for a mile or frac- 
tion thereof. The stallion should have 
good conformation, be free from congenital 
defects, should move freely, and his way 
of going should be straight. 

A stallion to produce active weight car- 
riers which will be pleasing to the eye 
should have a conformation somewhat as 
follows: Head masculine and of propor- 
tionate size to the body. Eyes large, bright, 
well-placed, and temperate in appearance. 
Ears erect, of medium size, and well-placed. 
Throat clean and free from meatiness, with 
a well defined intermaxillary space. Larynx 
roomy and situated well back in the throat 
region. Neck of proportionate length and 
properly attached. Withers of medium 
height, free from roughness and extend- 
ing well into the back. The fore hand 
must be of excellent conformation. The 
shoulder should be long and sloping, with 
smooth, flexible muscles. Strong forearms, 
large, flat, clean knees, short flat can- 














Disease, not tractor interests, is 
the greatest enemy of the horse 
and mule industry. Incapacitating 
or fatal ailments is the No. 1 de- 
terrent to the greater use of animal 
power on the farms. Diseases in- 
cident to breeding and poor care 
of breeding stock more than any- 
thing else were responsible for the 
low financial return from horse 
breeding operations for a decade 
and a half after the World War. 








nons with well-defined and properly at- 
tached ligaments and tendons are essential. 
The size of bone must be commensurate 
with the size and weight of the individual. 
The fetlock should be of medium size and 
in proportion with the rest of the leg. A 
good articular surface is essential, having 
a neat, clean-cut attachment of the proxi- 
mal sesamoids. The pastern should be 
short, not too sloping, and in conformity 
with the angle of the shoulder. The hoof 
should continue the angle of the pastern 
and be of good substance with the sole 
well arched, elastic structure adequate and 
flexible. Thin or shelly hoof walls are to 
be avoided. 

The body should have well-sprung ribs 
of suitable length, giving the animal a good 
heart girth. The back should be short, 
straight and well-muscled, showing a defi- 
nite seat for the saddle. The chest should 
be of medium width, well-muscled, but 
showing ample room for free arm move- 
ment; a well-defined seat for girth which 
insures free movement without interference 
from the cinch; the under line of the body 
long in comparison with the top line; loin 
short, straight and well-muscled; the croup 
long, well-muscled, of galloping type and 
pleasingly sloping to the eye; tail set prom- 
inent and neatly attached to croup; thighs 
long, strong and _ well-developed; stifle 
properly set for active movement; gaskin 
long, broad, and _ well-muscled; hocks 
strong, straight, and well-placed, showing 
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good articular surface, free from meatiness 
and unsoundness; and the remainder of 
the hind leg to compare with the descrip- 
tion of cannon, fetlock, and pastern of the 
fore leg. 

The height of the stallion should be from 





A Purebred Arabian Stallion 


15 hands and 1 inch to 16 hands and 2 
inches. We do not believe that height 
should be a determining factor in selecting 
a suitable sire. 

Summarizing, we consider 8 inches of 
bone as a minimum a stallion can have and 
be desirable as a sire. Heart girth in good 
flesh should be at least 72 inches and other 
points of conformation should be in pro- 
portion. Age, within reason, is not a factor. 
Bloodlines are to be considered only in con- 
junction with a good individual. The so- 
called proving of a prospective sire at the 
race track has but one significance in our 
opinion, this being that when a horse has 
raced hard and continuously over a period 
of years and finishes sound, he has proved 
conclusively the quality of his substance. 


Conditioning and Feeding 
Condition is an all-important factor with 
stallions. When they are not in condition, 
their vitality is reduced far beyond that 
which is necessary and the foal crop is 
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small. When they are in condition, the 
vitality of the sires is reduced but little 
and a large, healthy foal crop is obtained. 
The better condition a stallion is in, the 
fewer services will be required; conversely, 
the poorer condition he is in, the greater 
number of covers he will have 
to make to assure impregnation. 
This means that a stallion 
starting the breeding season in 
good condition usually con- 
tinues his good health and 
often improves during this time, 
while a stallion in poor condi- 
tion at the beginning of the 
breeding season usually fails in 
health due to his increased 
activity as a sire. 

We try, therefore, to keep our 
depot stallions in good condi- 
tion at all times. This is accom- 
plished by judicious feeding and 
exercise. By condition we mean 
the fitness of the individual to 
go through a breeding season 
without losing a great deal of 
‘flesh or lowering the vitality of 
the stallion, and without decrease in his 
potency as the breeding season progresses. 
His semen must have active, perfectly formed 
spermatozoa in consistent numbers, and 
must be free from blood cells or other fac- 
tors indicating strain or over-work, such 
as epithelial cells, inactive spermatozoa, etc. 


We like to keep our stallions in a good 
state of flesh, with ribs well-covered, mus- 
cles hard, yet flexible, coat glowing, skin 
soft and pliable to the touch, feet properly 
trimmed. Depot stallions are fed about 12 
pounds of oats, two pounds of bran, one- 
fourth pound of linseed (and one-half 
pound of corn during cold weather) per 
day. We give them all the hay they will 
eat. The hay allowance includes five pounds 
of alfalfa per day. Bedding is adequate 


’ to provide a deep bed at all times. 


Stallions conditioned to be placed with 
civilian agents are fed very similarly to 
our depot stallions, except that an increase 
in the grain and hay allowance is made 
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when required by the condition of the indi- 
vidual. They are given regular exercise. 

All stallions are treated for the removal 
of intestinal parasites as required. No reg- 
ular schedule is carried out with these 
animals. 


Tests 


All stallions are tested for equine infec- 
tious abortion and dourine. Every stallion 
before being sent to an agent is permitted 
to cover a depot test mare and a specimen 
of his semen is examined microscopically to 
determine the number, morphology, and 
activity of the spermatozoa, and for evi- 
dence of impotency as denoted by blood 
cells, epithelial: cells or other abnormal 
conditions. If semen shows evidence of in- 
fection, a specimen is mailed to the army 
veterinary laboratory for bacteriological ex- 
amination. The necessity for laboratory 
tests is decided by the veterinarian. 


Exercise 


Exercise during the breeding season is 
most essential. About January Ist the ex- 
ercise is increased by placing the horse 
under saddle, starting with 20 or 30 minutes 
at a walk or slow trot each day. 

This exercise is increased both in time 
and miles, always in keeping with the con- 
dition of the horse, until at the beginning 
of the breeding season, about March 15th, 
the horses are getting about eight miles 
a day under saddle in from one to two 
hours. All exercise is given in the morn- 
ing, after which horses are returned to the 
stable, cooled out, and groomed before they 
are bred. This amount of exercise con- 
tinues throughout the breeding season un- 
less changed by the requirements of the 
individual. An increase or decrease may be 
made as required, the necessity being de- 
noted by the breeding efficiency of the sire. 

During the off breeding season stallions 
are let down by decreasing the exercise 
gradually until in late summer and fall 
they receive about 20 or 30 minutes a day 
on the longe. Feed is decreased accord- 
ingly. Some stellions are allowed to ex- 
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ercise in paddocks at will. A slight in- 
crease in weight in the off-breeding sea- 
son is not objectionable. 

Exercise of stallions for placement with 
agents is conducted very similarly to that 
of our depot stallions in the off breeding 
season. Our aim is to build up their con- 
dition and send them from the depot ready, 
to go to work in preparation for the breed- 
ing season. 


Vices and Their Correction 


Since the majority of our remount sires, 
purchased at the race tracks, have been kept 
at high tension under training conditions 
from two to six years before we receive 
them, it is to be expected that they should 
develop many bad habits or vices during 
this time. The most outstanding of these 
are cribbing, weaving, stall-walking, and 
masturbation. There seems to be no way 
of breaking an animal of the habit of crib- 
bing and it is certainly impossible to con- 
dition or hold in condition an animal with 
this vice. The cribbing strap, properly 
applied, and constantly used with the ex- 
ception of the time the animal is being ex- 
ercised or bred, will eliminate the bad re- 
sults of this vice. This control method has 
been adequate with our stallions. 

There have been many trick devices de: 
veloped to prevent a horse from weaving, 
but in our experience none of these have 





Only one animal (the dairy cow) 
exceeds in value the horses and 
mules on American farms. Horse 
and mule raising should be our 
No. 2 breeding industry. It went 
into a precipitous decline follow- 
ing the World War. An upturn 
came in 1932 and has continued 
since. It promises sufficient re- 
placements by 1942 to maintain 
the number of horses and mules 
in the country at approximately 
16 million animals. 














proved satisfactory. Some of these devices 
are as follows: Cross-tying strap above 
knee with chain attached, hobbling, loaded 
straps suspended from the halter with the 
ends of the straps filled with tacks that 
prick his muzzle when weaving. However, 
we have found that horses not too con- 
firmed in this habit will often correct 
themselves under judicious exercise and 
proper stable management. A well-lighted 
stall, so that the horse may be able to 
ascertain the cause of all unusual noises, 
is desirable. 

Stall-walking, while not so common as 
the vices previously mentioned, is a great 
handicap in the conditioning of a horse. 
The vice may be overcome by keeping the 





The methods described in this arti- 
cle and in the one last month by 
the same authors are not adapt- 
able to the average farm. The in- 
formation given, however, is just 
as useful to one horse breeding 
establishment as to another, 
whether it comprise one brood 
mare or two or a hundred or a 
thousand. It is the key to success 
in controlling infectious disease, 
parasitisms, disabling accidents, 
and nutritional inadequacies in 
army remount stations, in race- 
horse breeding establishments, on 
average farms, and everywhere 
else where horses and mules are 
raised. The way to regain and re- 
tain the rightful places of the 
horse and mule in American agri- 
culture is to make their produc- 
tion and use more profitable: and 
first among measures for bringing 
this about comes the reduction of 
loss and inefficiency due to dis- 
ease, poor care, and inadequate 
nutrition. Veterinarians who by 
advice and counsel and by skill- 
ful treatment serve this cause, best 
serve their own interests, promote 
agriculture, and contribute to the 
general prosperity. 
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animal tied, by the use of hobbles, or by 
the haphazard placing of bales of straw in 
the stall. From our experience this is the 
best method to stop stall-walking. 

Some stallions are very clever in conceal- 
ing the vice of masturbation. They will sel- 
dom masturbate in the presence of an at- 
tendant and frequently one in the act of 
masturbation will stop the act when a per- 
son approaches the stall. There are no 
external visible signs that would indicate 
the vice of masturbation, except that a 
stallion will tease well but fail to cover, 
or occasionally will not tease. Any stallion 
showing pervert tendencies should be sus- 
pected of masturbation. Shields are quite 
effective for the control of masturbation, 
but the application of a stallion ring of 
the proper size and design is absolutely 
efficient. The ring we use is made of hard 
rubber from one-quarter to three-eighths 
inches wide and of sufficient diameter to 
slip tightly over the glans penis without 
causing discomfort to the stallion. The 
ring is left on at all times except during 
breeding, and when it is removed for clean- 
ing, at least once weekly. 


Preparation of the Stallion Before and 
After Service 

When a stallion is prepared for service 
the penis and sheath are thoroughly 
washed with warm water and castile soap, 
making sure that the fossa glandis and 
urethral process are absolutely free from 
debris and sebum. The penis and sheath 
are then rinsed with warm water, making 
sure all soapsuds are removed before cover 
is made. Immediately after service has 
been completed, the penis is again washed 
with a 5% therapogen solution, allowing a 
little of this solution to drip into the ex- 
tended urethral opening. Absorbent cot- 
ton is used in the washing process before 
and after breeding. 

Stallion idiosyncrasies which we have ob- 
Served: 


A stallion that fainted upon completion 
of his first cover. 

A stallion that will not cover if touched 
by the attendant in any way. 
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A stallion that bites a mare to excess 
and loses his erection. (This can be con- 
trolled by muzzling.) 

A stallion that will not cover a mare re- 
cently examined with a vaginal speculum. 


Stallions that have not ejaculated al- 
though they apparently have made a com- 
plete cover. 


Superfecundation in 


Domestic Animals 


Superfecundation may be defined as the 
fertilization of two or more ova, one after 
another, during one estrual period. When 
two or more ova are discharged during a 
given estrual period, and one or more of 
them is fertilized as the result of copula- 
tion, then another ovum as the result of a 
subsequent copulation, the result is super- 
fecundation. If the two or more copula- 
tions are made by the same male, the evi- 
dence of superfecundation is wanting. 
When two or more males of different types, 
breeds or species copulate with the female 
and each fertilizes certain ova, the evidence 
of superfecundation becomes marked. The 
phenomenon may occur in any female in 
which two or more ova are discharged dur- 
ing a given estrum. If all the ova are dis- 
charged simultaneously, superfecundation 
is less probable, unless the copulations fol- 
low each other shortly. 


In such biparous animals as the sheep 
and goat, superfecundation is always pos- 
sible, but the opportunity for copulation 
by males of different breeds is not usually 
offered. However, in 1933, a purebred Dor- 
set ewe of the Kansas State College flock 
gave birth to twin lambs, one a purebred 
Dorset and the other a Southdown Dorset 
cross, after having been bred to both a 
Southdown ram and a Dorset ram during 
the same estrual period. 

Superfecundation is most common in the 
bitch, in which there is a prolonged es- 
trum, probably successive ovulations, and, 
very commonly, repeated copulations with 
dogs of various breeds. As a result, it is 
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not rare to find the young of a given litter 
showing unmistakable evidences of varying 
male parentage, some of the young being 
evidently of one breed, others of another. 

In the mare, in which twins are rare, 
there are records of a few cases in which 





Triplet mule colts, foaled by a four-year-old grey 
grade Percheron mare, weighing about 1,350 pounds. 
There was no dystocia. At two days of age, the 
largest foal weighed 75 pounds, the second in size 
weighed 34 pounds and the least, 21 pounds. The 
little one was lively for five days and then died. 
Reported by Dr. W. R. Harley, McCune, Kans. 


a mule and horse foal have been born as 
twins, the result of closely succeeding copu- 
lation of a stallion and a jack. Since twin 
pregnancy in mares and cows commonly 
has a pathological background, there should 
be no surprise because of prolonged estrum 
or of unusual intervals between the dis- 
charge of two ova. Lanzillotti-Buosanti re- 
cords a case where an interval of eight days 
elapsed between the service of the stallion 
and the jack. 

Sylvia, a grade, Belgian mare, 12 years 
old, owned by Roger C. Speer, of Sapulpa, 
Oklahoma, gave birth to twin foals May 20, 
1938. One of the twins was a mule colt and 
the other a horse colt. Both of the colts 
were males. The date of breeding with the 
first sire, a stallion, was June 18, 1937, and 
with the second sire, a jack, June 19. Of 
interest in this particular case is the fact 
that the mare refused to suckle the mule 
colt, so that it was necessary to raise it on 
a bottle. 


Curtis A. POPPENHOUSE, K. S. C. ’39 
Manhattan, Kans. 
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The Hemoglobin Content of the 


Blood of Pigs 


HE purpose of this study is to increase 
our knowledge on the variability of the 
hemoglobin content of the blood of normal 
pigs from birth to approximately six 
months of age and to determine, if pos- 
sible, the effect of changes in environment 
on the hemoglobin content of the blood. 
Previous studies of this nature include 
those of von Falck,? which showed consid- 
erable variation in the hemoglobin content 
of pigs’ blood at different ages and under 
various conditions. He also included varia- 
tions found in simultaneous determinations 
made from the same individual. Palmer® 
found that the hemoglobin content of pigs 
was considerably higher in older animals 
than in the young. He also found that in 
the group of pigs used in his work, the 
hemoglobin content was higher in the 
males than in the females. Hamilton? in 
his studies on nutritional anemia in pigs, 
found considerable variation in the hemo- 
globin in his control animals, which were 
considered to be normal. He also observed 
variations at various ages in the course of 
his experiments. Hart, Elvehjem and 
Steenbock,t while working on anemia in 
suckling pigs, found great variations in the 
hemoglobin content within the group of 
control animals which could be considered 
normal. Kernkamp,' in his work on anemia 
in pigs, showed the average mean values 
for hemoglobin in his control groups, which 
he considered to be in a normal condition 
of health. These groups showed greater 
fluctuations in hemoglobin values in the 
first weeks of life than at a later age. 
Doyle: experienced perhaps the most re- 
markable uniformity in the hemoglobin 
content of pigs’ blood, both between indi- 
viduals within his groups and in the same 
individual at weekly intervals from one to 
four weeks of age. 


By L. H. SCHWARTE, Ames, Iowa 


Veterinary Research Institute, 
Iowa State College 


Methods and Material 

Blood samples, obtained from the mar- 
ginal ear vein of the pigs, were taken every 
seven days. The hemoglobin determina- 
tions were made with a Bausch and Lomb 
“Improved Newcomer Model” hemoglobin- 
ometer, incorporating the Newcomer (1923) 
acid hematin method. The readings of the 
instrument are in grams per 100cc of blood. 
The source of light was a colorimeter lamp 
equipped with a blue-glass, 60-watt mazda 
bulb. 

The animals used in these studies were 
grade Chester white pigs which belonged to 
the Veterinary Research Institute. The pigs 
which were farrowed and maintained un- 
der the average farm conditions were far- 
rowed in small individual hog houses lo- 
cated in large lots, and allowed to run with 
the sow until they were weaned at about 
eight weeks of age. At that time the sows 
were removed and the pigs were raised in 
these pens during the course of the study. 
The pigs which were raised in confinement 
were farrowed and raised in large pens in a 
concrete barn. The concrete floors were 
well drained. The only litter provided was 
clean oat straw. The sows were confined to 
the barn seven to 12 days before farrowing. 


Hemoglobin Variations 

Chart I shows the average hemoglobin 
values of pigs from birth to 168 days of age. 
The two groups of pigs represented in 
curves A and B were farrowed and raised 
under different environmental conditions; 
group A under average farm conditions and 
group B under confinement as previously 


.described. The hemoglobin values repre- 


sent the average of the groups. Group A 
included 10 litters, consisting of 84 individ- 
uals. Group B included 10 litters, consisting 
of 82 individuals. 
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The average hemoglobin value for group 
A at birth was 10.2gm per 100cc of blood. 
There was a slight drop in the hemoglobin 
content the first week, which was the low- 
est average hemoglobin value of this group 


CHART I. AveraceE HEMOGLOBIN VALUES oF Pics From 
Birtu To 168 Days oF AGE 
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A—Pigs raised under farm conditions. 
B—Pigs raised in confinement. 


obtained in the course of the study. A 
steady increase occurred in the next two 
weeks, reaching the maximum of 12.8gm 
at 21 days of age. This was the highest 
average hemoglobin value obtained for this 
group. This was followed by a steady de- 
crease in hemoglobin values to the 49th day 
of age, when they reached a level nearly as 
low as that of the seventh day. The aver- 
age at the 56th day was considerably 
higher, reaching 11.09gm. There were only 
slight fluctuations in the weekly hemoglo- 
bin values up to the 112th day, followed by 
a sharp decline at the 119th day. The fol- 
lowing week the hemoglobin increased 
again, remaining fairly constant up to 168 
days of age, at which timethe study was 
completed. 


The average hemoglobin value for group 
B was somewhat lower than that of group 
A at birth. The decrease was very rapid 
for the following two weeks, reaching low- 
est average of 4.8gm at 21 days of age. The 
rise in hemoglobin values was rather grad- 
ual up to the 77th day, when the average 
reached 7.8gm. This was followed by a 
slight decrease of about 0.5gm the follow- 
ing week. The hemoglobin values then in- 
creased progressively, with only a few in- 
significant variations, reaching an average 
of 10.4gm hemoglobin per 100cc blood at 
the 168th day. It is interesting to note 
that the highest average hemoglobin values 
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for group A occurred on the 21st day and 
the lowest average hemoglobin value for 
group B occurred at the same time. The 
pigs in group B, which were raised in con- 
finement, were slightly retarded in develop- 
ment from the second week to the ninth 
week compared with the development of 
the pigs in group A. However, after the 
ninth week group B showed a progressive 
improvement in growth and condition up 
to the close of the experimental study. 
Even though the hemoglobin values for 
group B decreased to a very low level, none 
of the pigs showed any indications of a 
pathologic condition. 

Chart II shows the variation in hemo- 
globin values between litters of pigs raised 
under average farm conditions. At birth 
the highest litter average of this group was 
13.5gm and the lowest was 6.0gm; a varia- 
tion of 7.5 per 100cc. As this group of pigs 
became older there was less variation 
shown between litters. At 35 days of age 





Many practical problems resulting 
from the drought conditions in the 
Middle West during recent years 
have made imperative further 
studies on problems of nutrition. 
To conduct these projects in the 
proper manner, further funda- 
mental information regarding the 
normal variation in some of the 
blood constituents of swine is nec- 
essary. Conflicting reports make it 
difficult for a practitioner to deter- 
mine normal variations. This is 
especially true in nutritional ane- 
mia. It has been a common prac- 
tice to diagnose nutritional ane- 
mia on the basis of low hemoglobin 
content of the blood. Experience 
has shown that this is not to be 
recommended unless other symp- 
toms and pathologic changes char- 
acteristic of anemia accompany 
the changes in the blood picture. 
This extensive study of the hemo- 
globin content of the blood of pigs 
casts light on this problem. 
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there was only 0.5gm per 100cc between 
the highest and lowest litter average. The 


CHART II. Variation IN HEMOGLOBIN VALUES 
Between LitTtTERs 


(Pigs Raised under Average Farm Conditions) 





Age in Days 

Litter No.| Birth{ 7 | 14 | 21 | 28 | 35 

1A (4)_[ 13.5 | 11.7 [11.6 | 12.6 [12.2 [122 
2A (7) | 11.4 [| 8.8 | 10.4 | 11.9 | 11.7 [119 
3A (8) | 10.5 | 10.0 | 11.2 | 12.2 | 12.4 | 12.2 | 
4A (9) | 9.3 | 8.2 | 10.8 | 11.6 | 11.9] 12.2 
5A (8) | 6.0] 7.8 | 11.0 [| 11.2 | 11.7 [120 
6A (6) | 10.4 | 8.8 | 10.9 | 12.4 | 12.0 | 12.4 

Hb values represent average for litter. 


Hb expressed in grams per 100cc ' , 
Numbers in parentheses indicate number of pigs in 


litter. 



































individual variation, however, was much 
greater than the litter average. 

Chart III shows the variations in hemo- 
globin values between litters of pigs far- 
rowed and raised in confinement. The 
highest litter average for this group at 


CHART III. Variation 1n HeEMoGLoBiIn VALUES 
BETWEEN LITTERS 


(Pigs Farrowed and Raised in Barns) 
Age in Days 
Litter No.| Birth| 7 | 14 | 21 | 28 | ae 
| 9.31 7.01 521 40] 42 | 4.2 




















1B (7) _| 

2B (9) | 5.21] 48] 39] 3.01 401] 4.4 

3B(9) | 5.31 471 351 361 341 40 
~ 4B) | 95/1 60) 44/1 59] 76) 7.8 





TasBx8) [0471 451 36) 331 S21 6s 
6B (8) | 10.8 | 4.6 4.2! 40] 481] 5.5 
Hb values represent average for litter. 


Hb expressed in grams per 100cc . . 
Numbers in parentheses represent number of pigs in 


litter. 
birth was 10.8gm and the lowest 4.7gm, a 
variation of 6.1gm per 100cc. The average 
of the group at birth was considerably 
lower than the group represented in Chart 
II. At 35 days of age there was a variation 
of 3.8gm between the highest and lowest 
litter average, but the variation was not as 
great as it was at birth. Litter 5B, which 
showed the lowest litter average at birth, 
was second only to litter 4B at 35 days of 
age. As in the previous group of pigs, the 
individual variation was much greater than 
the litter average. 

A marked variation in the size and con- 








dition of pigs at birth within a litter of. 


considerable size is often observed. A study 
of the variation in the hemoglobin existing 
within litters, both in pigs raised under 
average farm conditions and pigs farrowed 
and raised in confinement, was made. The 
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individual hemoglobin values were deter- 
mined and the pigs showing the highest 
and the lowest hemoglobin values at birth 
were compared with the mean litter values 
for a period of six weeks. Chart IV shows 
the comparison of the highest and lowest 
hemoglobin values of litter mates with the 
CHART IV. Comparison oF THE Hicuest anp Lowest 


Hemociosin Vatues or Litter Mates WITH 
Mean LittErR VAtuEs 


(Pigs Raised Under Farm Conditions) 


Hb in Qms. per soo cc 





Gge in Days 


A—Highest individual hemoglobin value at birth. 
B—Mean hemoglobin value of litter. 
C—Lowest individual hemoglobin value at birth. 


mean litter values of pigs raised under av- 
erage farm conditions. 

Of the eight pigs in this litter, the high- 
ést individual reading taken at birth was 
15.8gm per 100cc. The lowest individual 
reading was 6.2gm, a variation of 9.6gm. 
The average hemoglobin value for the en- 
tire litter at birth was 12.6gm. The indi- 
vidual showing the highest hemoglobin 
value at birth showed a decided decrease 
at seven days of age and maintained a 
higher hemoglobin value than the litter av- 
erage only up to about 28 days of age. 
From this period up to 42 days, at which 
time the study was discontinued, its hemo- 
globin values were lower than the litter 
average. The pig showing the lowest hemo- 
globin value of the litter at birth showed 
a very rapid increase, reaching a point 
higher than the litter average at seven 
days of age. The increase was rapid, reach- 
ing its peak of 12.2gm at 28 days of age. 
During the following 14 days there was 2 
decided decrease to a level not only below 
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the litter average, but also below that of 
the individual having the highest hemo- 
globin value at birth. 

Chart V shows the variation in hemo- 
globin values between litter mates and the 
litter average for pigs farrowed and raised 
in confinement. The hemoglobin value for 
the highest individual and the litter aver- 
CHART V. Comparison oF THE HIGHEST AND Lowest 


Vatves or Litter Mates WITH THE 
Mean LitTER VALUES 


(Pigs Raised in Confinement) 


400 Ce 


tn gms. per 


Hb 





age in Days 


A—Highest individual value at birth. 
B—Mean hemoglobin value of litter. 
C—Lowest individual hemoglobin value at birth. 


age at birth was much lower than that of 
the pigs which were raised under the aver- 
age farm conditions. The lowest individual 
in this litter at birth was somewhat higher 
than that of the group represented in 
Chart IV. The variation between the low- 
est and highest in this case was only 3.2gm. 
The decrease in hemoglobin values for the 
entire litter was rapid, reaching the lowest 
values at 14 to 21 days of age, followed by 
a progressive rise to the end of the period 
of observation. After the 21st day there was 
no great difference between the highest and 
lowest individuals at birth and the litter 
average. 

It can be seen from the studies included 
in Charts IV and V that there was a great 
variation in the hemoglobin content of 
blood of litter mates, both in pigs raised 
under the average farm conditions and 
those farrowed and raised in confinement. 
There was also a significant difference in 
litter averages. 
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Hemoglobin Changes Following Release 
of Confined Pigs to Pastures 

Two litters of pigs were used in this 
study. Litter A consisted of six pigs and 
litter B of nine pigs. Both litters were far- 
rowed and raised under the barn conditions 
previously described. The hemoglobin 
values represent litter averages in grams 
per 100cc. 


Litter A averaged 11.4gm hemoglobin at 
birth. These values decreased rapidly to 
3.5gm on the 28th day. At this time the 
sow and litter were removed from the barn 
and placed in an outside pasture lot. The 
hemoglobin values obtained the following 
week showed a remarkable rise, reaching an 
average of 10.2gm, representing an increase 
of 6.7gm. After the 35th day there was a 
progressive rise in hemoglobin values to an 


CHART VI. Hemoctosin Cuances Fottowinc RELEASE 
oF CoNFINED Pics To PAsTuRE 


(Hemoglobin Values = Litter Average) 


< 


‘ 


Hb on Gms per wo ce 


7 
‘ 





B 4 2 
age wn Days 





* Placed in pasture. 


average value of 12.4gm at the 63rd day, at 
which time the study was discontinued. 


Litter B averaged 6.4gm at birth. The de- 
crease in values following birth was more 
gradual than that which took place in lit- 
ter A. At 21 days of age the litter average 
was 4.2gm, at which time the sow and pigs 
were removed from the barn and placed in 
pasture. On the 28th day the value had 
risen to 9.4gm; this was followed by a more 
gradual rise to the highest average of 
12.2gm on the 49th day. The last hemoglo- 
bin determinations, made on the_63rd day, 
showed the average for the litter to be 
11.8gm, which was quite comparable to the 
average of litter A on the same date. 
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Summary 

There was found to be a considerable 
variation in the hemoglobin content in the 
blood of pigs shortly after birth. This vari- 
ation was found to be significant not only 
between litters but between litter mates as 
well. The pigs which were raised in con- 
finement under barn conditions showed 
lower hemoglobin values as a group than 
those farrowed in the field. The pigs which 
were farrowed and raised in confinement 
for a considerable period of time and then 
placed in the same environment as the pigs 
raised under field conditions showed a re- 
markable increase in hemoglobin values in 
a very short time. In spite of some of the 
low individual hemoglobin values obtained 
at various times, none of the pigs showed 
any clinical evidence of a pathologic con- 
dition or any serious delay in development. 

The extreme variations found in the 
blood constituents, particularly the hemo- 
globin content of the blood of apparently 
normal pigs, should always be kept in mind. 
Many practitioners assume that low hemo- 
globin values in the blood of young pigs 
necessarily indicate nutritional deficiencies 
or anemia. While low hemoglobin values 
often occur as the result of these condi- 
tions, they may be physiologic rather than 
pathologic conditions. Therefore any at- 
tempt to diagnose a pathologic condition 
from the blood picture alone is not to be 
recommended. 
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Pig Anemia* 

Pig anemia is often confused with in- 
fluenza of young pigs. Pig anemia and 
influenza commonly exist together, but 
they are different diseases. 

Anemia has been produced experiment- 
ally in pigs by housing and confining a sow 
and her pigs on a clean concrete floor. 
Normally, the hemogloblin content of the 
pig’s blood diminishes from farrowing for 
about ten days and then gradually increases 
unless the pigs are confined on concrete 
floors, in which case the hemoglobin de- 
creases to 4% normal or less. Death 
usually ensues. In those cases in which 
hemoglobin falls to 4gm per 100cc of 
blood, it was found that the anemia can be 
relieved by dosing with iron. 

Symptoms become evident in pigs three 
to six weeks of age. In the beginning the 
affected pigs may be plump but they do not 
exercise normally. They may thump and 
scour. A profound anemia is evidenced 
by Tallqvist’s scale. 

Autopsy reveals a pale gray color of the 
liver, kidneys and heart; there is usually 
a serious effusion in the body cavities. 

Differential diagnosis—Pig anemia is 
characterized by anemia as evidenced by 
Tallqvist’s scale. Pig influenza is mani- 
fested by cough and a tendency to fever 
and pneumonia. A history of the manage- 
ment will be of value in identifying anemia. 

Prevention—Anemia can be prevented by 
providing pens and pastures for the pigs. 
Iron or iron and copper should be added 
to a ration that is deficient in those 
elements. 

Treatment.—Access to pasture will re- 
lieve the condition promptly unless the 
disease is advanced. Administration of iron 
salts gives prompt relief. 





*Abstracted from an article on lactational anemia in 
pigs, presented by H. G. Lamont, M.Sc., M.R.C.V.S., 
at the 56th Annual Congress of the National Medical As- 
sociation of Great Britain and Ireland, held in Glasgow 
in September, 1938. 
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Castration of Pigs at 


Vaccination Time 

Castration of pigs is a rather routine 
procedure in our practice, inasmuch as we 
have for many years performed it at the 
time of vaccination. We find this method 
extremely practical and popular with the 
owners. The fact that pigs are handled 
only once for both operations appeals to 
the swine breeder, as a time saver. It has 
proved an excellent practice builder. 


Castrating at the same time that serum 





Doctor Morin demonstrates his method 


and virus are administered has absolutely 
no ill effects on the pigs. Healing takes 
place long before the traditional “reactive 
period.” Scrotal hernias have for many 
years been corrected at the time of the 
vaccination. Why pass’ up simple 
castration? 

To justify his existence the veterinarian 
must do a better job than the owner. We 
find that improving on operations that are 
generally accepted as simple brings in- 
creased calls. The “hit and run” type of 
practioner has been the cause of some of 
the more serious criticism directed toward 
our work. 

Inasmuch as we inject all pigs intra- 
peritoneally, and of course have the animals 
held by the hind legs, we have the subject 
in an ideal position for our method of 
castration. Pigs held in this position allow 
the testicles to descend forward, leaving 
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the scrotal skin loose. With the left hand 
grasp this loose scrotal skin and draw 
upward, presenting a taut operative area. 
With a hook blade knife make two iden- 
tical incisions, through the skin and under- 
lying fascia, one and one-half to three 
inches in length, according to the size of 
the testicles. Insert the forefinger of the 
left hand under the scrotal sac below its 
attachment. With moderate traction, the 
testicle will emerge within its tunic. After 
both testicles within their membranes have 
been brought out, use strong traction and 
sever at the body surface. If proper trac- 
tion has been used and the cord and mem- 
branes have been boldly severed, the stump 
of cord and tunic will return to the abdomi- 
nal cavity, preventing any chance of infec- 
tion of the cord. 
Louis N. Morin. 
Clinton, Ill. 
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Unsuccessful Swine 
Vaccination 


We have encountered a most interesting 
situation here. I am tempted to say 50% 
of the herds injected with anti-hog cholera 
serum and virus become sick one or two 
months later with a low type of cholera 
with complications which conceal the 
symptoms and lesions of cholera. However, 
in numerous experiments, pigs have been 
protected by serum after being injected 
with 5cc of blood from sick animals. What 
is this pig disorder?—G. A. R., R.D. 


Comment: It seems that the disturbance 
is in some way associated with some change 
of the virus used in the immunization of 
hogs against cholera; possibly a deteriora- 
tion due to high temperatures and the 
lapse of time. A similar experience was 
reported from South Africa a number of 
years ago, after the use of imported serum 
and virus. If the virus be inactive, of 
course only temporary immunity is con- 
ferred by the vaccination; two months later 
this has disappeared and cholera breaks 
out from exposure and natural infection. 
Other comments on this disorder will be 
appreciated. —A. T. K. 
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Loss of Pigs Due to Infectious 
Rhinitis (Bull Nose) 


Bull nose is apparently infectious. It is 
characterized by inflammation of the mu- 
cosa of the nasal chambers and related 
sinuses and by involvement and deformity 
of the facial bones. This condition is sim- 
ilar to nasal catarrh, but it is more severe 
and destructive. Bull nose or sniffles is 
quite prevalent and is responsible for the 
loss of many pigs in various locations each 
year. 


Occurrence.—As a rule, when bull nose 
first appears on a farm, only a few pigs be- 
come affected, but each succeeding year 
the percentage of infected pigs increases 
and by the fourth or fifth year after the 
disease first occurred it is not unusual for 
25 to 40% of the pigs to become affected. 
The increase of the disease from year to 
year is indicative of an infection. It has 
been noted that bull nose is more common 
in pigs that are kept in pens and lots that 
have been used for swine for several con- 
secutive years. 

This malady is apparently more preva- 
lent in herds in which no new breeding 
stock has been introduced for several gen- 
erations. Thus, inbreeding may be a fac- 
tor. Bull nose may occur in swine on a 
farm where this disease had not previously 
existed after the introduction of appar- 
ently healthy pigs from a farm where the 
disease exists. It may also develop in 
healthy pigs, taken from a farm where 
there was no bull nose, and yarded in lots 
where cases of this disease have previously 
existed. 


Cause.—Filthy pens, improperly ventilated 
hog houses, the continuous use of the same 
lots and sheds, and inbreeding are factors 
that predispose to bull nose. The occur- 


rence of this malady in a herd soon after 
the introduction of pigs from a diseased 
herd, and also the development of the’ 
disease in pigs from a healthy herd that 
are confined in lots that have been previ- 
ously occupied by affected pigs, indicate 
that the malady is of an infectious na- 


VETERINARY MEDICINE 


ture, that apparently healthy pigs may be 
carriers, and that the infection persists on 
the premises. The B. pyocaneous can be 
demonstrated in the nasal discharge and 
lesions of a large percentage of cases of bull 
nose and may be the specific cause. This 
microérganism is quite widespread, occur- 
ring in soil, manure heaps and stagnant 
water. 


Symptoms.—Sneezing or blowing is us- 
ually the first evidence of this malady, hence 
the name sniffles. There is usually an acute 
nasal catarrh manifested by a watery dis- 
charge in the beginning which later be- 
comes purulent or mucopurulent. The af- 
fected swine have a tendency to root. They 
eat very little, consequently they do not gain 
in weight and they soon become gaunt and 
unthrifty. There is usually a conjunctivi- 
tis characterized by a purulent discharge 
and adhesions of the eyelids. In the latter 
stages there will be bulging of the facial 
bones, thus producing deformity of varying 
degrees. The snout may be turned upward 
or sideways. The involvement of the nasal 
mucosa and the facial bones interferes with 
respiration that is usually associated with a 
peculiar blowing noise. 

The duration of an attack of bull nose 
is variable. The disease is of relatively 
short duration in those cases in which there 
is a marked toxemia due to the absorption 
of the bacterial products. If the disease 
remains localized the affected pig may live 
for a year or even longer. 

Lesions.—Pigs affected with bull nose are 
usually unthrifty, emaciated and small for 
their age. Acute, catarrhal inflammation 
of the nasal mucosa, manifested by conges- 
tion and tumefaction, characterizes the 
initial stages. As the disease progresses 
the inflammatory process becomes purulent 
and there is usually a dirty gray, sticky 
exudate upon the mucosa. In some cases 
variable sized areas of the mucosa become 
necrotic and the underlying osseous tis- 
sue is invaded and becomes cancellated 
and tumefied, thus producing the bulging of 
the facial bones and the sequential de- 
formity. The hard palate may be forced 
downward, diminishing the oral cavity. 
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The inflammatory and necrotic proc- 
esses extend from the nasal mucosa and in- 
volve the mucous membrane of the various 
facial sinuses, and the conjunctiva is us- 
ually similarily affected. There may be 
metastasis of the purulent processes evi- 
denced by abscess formation, particularly 
in related lymph nodes. 


Diagnosis.—Bull nose may be confounded 
with necrotic stomatitis. Bull nose is es- 
sentially a chronic malady and the lesions 
are without odor. Necrotic stomatitis is 
acute and is characterized by an intense 
inflammation of the buccal mucosa, in 
which the inflamed membranes pass 
through the successive changes of con- 
gestion, tumefaction, necrosis and erosion, 
and the affected tissue has a peculiar, dis- 
agreeable, pungent odor. 


Treatment.—The value of curative treat- 
ment is doubtful excepting in the very 
early stages when medication by inhalation 
of such agents as oil of eucalyptus or tinc- 
ture of iodine may be beneficial providing 
the patients can be properly confined in an 
air-tight chamber or in such a manner that 
they can be medicated with a vapor or 
steaming bag. Those cases in which there 
is bulging of the facial bones are practically 
hopeless and should be destroyed. 


Prevention.—Bull nose is a preventable 
disease and the cost of instituting effective 
preventative measures is not prohibitive. 
Successful swine production is dependent 
upon a better farm sanitation exemplified 
by rotation of pens, lots and pastures, and 
clean sleeping quarters. Filth is an enemy 
to health and normal development of swine. 
Sex hygiene must be given more consider- 
ation by the swine producer. Inbreeding 
and excessive use of the boar is conducive 
to pigs of low vitality and therefore an 
increased susceptibility to various diseases. 
Improper feeding, although not specifically 
subjecting the pigs to sniffles, is a predis- 
posing influence. 

Proper care and management of the 
breeding herd and the maintenance of san- 
itary surroundings will reduce pig losses due 
to bull nose to a minimum. 





Agalactia in Sows 


Veterinarians have occasionally reported 
cases in which there was a sudden cessa- 
tion of milk in sows, and occasionally there 
have occurred several instances in which 
agalactia developed in from eight to 12 
hours on one farm within a few days. 

This condition is of importance to most 
veterinarians because it is difficult to over- 
come, and it is of importance to the breeder 
because of the loss of numerous suckling 
pigs that die from starvation. 

The exact method by which the mam- 
mary gland cells produce milk has not been 
definitely determined. The stimulus for 
milk secretion is believed to be a lactogenic 
hormone secreted by the pituitary body. It 
is thought that suckling or milking is also 
an important factor. Experimentally it has 
been demonstrated that the injection of 
placental extract is capable of stimulating 
milk production. Agalactia may be a symp- 
tom of parenchymatous mammitis, al- 
though many of the cases that have been 
carefully examined appear to have no re- 
lation to any inflammatory process in the 
mammary glands. Most cases of agalactia 
occur within three to five days after par- 
turition and usually the first indication of 
the disease is the gauntness and weakness 
of the pigs and their persistent attempts to 
obtain milk from the sow. 

This condition probably has no relation 
to the character of the feed, the age, breed 
or general condition of the sow although 
all of these factors on occasion affect the 
milk flow. It is thought by several investi- 
gators that the primary cause of agalactia 
is some disturbance of the endocrine 
glands. 

Although the specific cause of agalactia 
is not known, some empirical treatments 
have been developed. Maltine and like 
products are highly recommended by some 
veterinarians. Ground or cracked barley 
soaked from 12 to 24 hours, depending upon 
the temperature, makes a splendid substi- 
tute for maltine, is cheap, and relatively 
easily prepared. Such products have been 
used chiefly as curative agents; it seems 
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possible that if they were fed for a few 
days prior to farrowing and for two weeks 
thereafter, the occurrence of agalactia 
might be prevented. Extract of placenta 
and mammary glands have been used with 
favorable results. These products are now 
on the market and merit a trial, at least 
in valuable animals.—A. T. K. 
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Swine Plague 


Swine plague is a specific disease of 
swine. This disease is not so fatal as chol- 
era, but it is widespread and of consider- 
able economic importance. It may occur 
sporadically or enzo6dtically, but it rarely 
assumes an epizodtic form. The losses in 
affected herds vary markedly, reaching 
as high as 75% in some instances. This 
disease is most common in shotes weigh- 
ing 50 to 125 pounds; however, suckling 
pigs are frequently affected, and aged brood 
sows have died of this malady. It is more 
prevalent some years than others. All 
breeds of swine are apparently equally sus- 
ceptible. 

Cause——Swine plague is a specific infec- 
tion caused by Pasteurella suiseptica, a 
short, bipolar-staining, polymorphic, non- 
motile, mnon-sporulating organism that 
grows readily on practically all culture 
media aérobically and anaérobically. It is 
easily destroyed by disinfectants. Small 
experimental animals are susceptible to its 
pathogenic action and, by the use of cer- 
tain strains, it is possible to infect fatally 
practically any of the larger animals. It is 
generally conceded that infection with the 
bipolar organism occurs most frequently 
when the resistance of the exposed animals 
has been reduced. Thus, swine plague is 
prone to occur in swine that are affected 
with hog cholera or necrotic enteritis, and 
in those that are harboring large numbers 
of parasites. It is more common in swine 


that have been subjected to the hardships - 


of shipping, in pigs that have been weaned 
recently, and in swine that are improperly 
fed and housed. 


Symptoms.—The period of incubation, at 
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least in artificially-infected animals, is of 
short duration, rarely exceeding two days. 
The septicemic type of the disease has a 
sudden onset and is characterized by a 
diminished appetite, weakness, and a 
temperature of 105° to 106°F. There may 
be a blush or congestion of the skin, par- 
ticularly on the venter surface of the ab- 
domen. This form of the disease is rapidly 
fatal, the course rarely exceeding 12 hours. 


The pulmonary form of the disease is 
the more common and is the type usually 
designated swine plague. Pulmonary swine 
plague is evidenced by a short, dry, spas- 
modic cough, dyspnea, temperature up to 
105°F., mucous or mucopurulent nasal dis- 
charge, impaired appetite, usually constipa- 
tion, and a tendency for the affected ani- 
mals to sit on their haunches. As the 
disease progresses, breathing becomes more 
difficult and there is extreme weakness and 
marked emaciation. The usual course of 
the acute pulmonary type is about one 
week and the percentage of fatalities is 
relatively high. In the prolonged subacute 
or chronic cases of pulmonary swine plague 
there is a persistent cough, emaciation, and 
weakness, and it may terminate fatally in 
four to six weeks. A varying percentage 
of swine affected with the pulmonary form 
of the disease ultimately recover, but they 
regain their lost flesh and vigor so slowly 
that they are usually a liability rather than 
an asset. 

There may be an intestinal and cerebral 
form of hemorrhagic septicemia in swine, 
but these forms, and particularly the in- 
testinal type, if there be such, are so ad- 
mixed with other infections that they are 
difficult to identify as separate entities. 


Post-mortem Findings—The septicemic 
type is manifested by petechial hemor- 
rhages in the serous and mucous mem- 
branes and possibly also in the skin. The 
lymph nodes are usually tumefied and hem- 
orrhagic. There may be hemorrhages in 
the kidneys and in other organs. 

The pulmonary type of the disease is 
characterized by an atypical catarrhal 
pneumonia, different areas of the lung 
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showing different stages of the disease, 
such as congestion, red hepatization, gray 
hepatization, and resolution or necrosis. 
The different stages of progress of the 
disease results in a mottled or marbled ap- 
pearance of the lung. In swine plague pneu- 
monia the interlobular spaces are clearly 
outlined because of the excessive edematous 
infiltration. The bronchial and mediastinal 
lymph nodes are usually tumefied and 
hemorrhagic, and in the chronic cases the 
nodes may contain necrotic areas. The 
pleura, at least that lying adjacent to the 
involved area in the lung, is usually af- 
fected with a fibrinous inflammation, and 
there are usually adhesions of the visceral 
and parietal pleura. 


Diagnosis.—The septicemic type of por- 
cine hemorrhagic septicemia is difficult to 
differentiate from hog cholera. A careful 
consideration of the history of the out- 
break, symptoms, and lesions will usually 
give the basis for a correct diagnosis, al- 
though in some instances the demonstra- 
tion of P. suiseptica of hemorrhagic septi- 
cemia or the filtrable virus of cholera is the 
only certain method of positively differen- 
tiating them. 

The pulmonary type of swine plague is 
not difficult to diagnose if the post-mortem 
lesions are properly interpreted. 


Treatment.—Prevention by enforcement 
of sanitary regulations is of considerable 
value in the control of this disease. The 
spread of the pulmonary form of the disease 
is apparently favored by dry weather, prob- 
ably because of the irritating effects of 
dust. This disease has been successfully 
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controlled on farms by the administration 
of swine plague bacterin. Agressin has 
been used in apparently healthy stocker 
pigs at public markets, but the results have 
not been uniform.—A. T. K. 


ie OTe 


Shock in Hogs From Vaccination 


I have been vaccinating swine with serum 
and virus for many years. Just recently I 
encountered something that was unusual 
and different from any previous experience. 

Some 40, apparently normal, shotes weigh- 
ing about 100 pounds each, were vaccinated 
in the usual way. When the work was com- 
pleted and the equipment cared for, I noted 
that some of the shotes had bloody snouts. 
On further investigation practically all of 
the vaccinated shotes were evidencing pul- 
monary hemorrhage. There was no distress 
or other symptoms evident. The owner was 
requested to keep a close watch and if 
other symptoms developed to call me. He 
reported the following morning that the 
hogs were all right. 

What was the cause of this disorder and 
has any one else ever reported the occur- 
rence of this condition?—G. F. T., Mo. 


Comment.— Pulmonary hemorrhage in 
swine following vaccination has been re- 
ported by an Iowa practitioner as a result 
of severe shock in some swine that he vac- 
cinated. Severe shock is invariably associ- 
ated with dyspnea and there would be a 
tendency to capillary, pulmonary hem- 
orrhage. Death succeeding shock, however, 
would not be due to the hemorrhage. 

The condition you have described was, in 
my judgment, shock due to 
sensitization. The specific sen- 
sitization is unknown. 


This is an interesting phe- 
nomenon, and it is hoped that 
if other veterinarians have 
seen similar cases, they will 
report them so that we may 
accumulate more information 
about the condition. —A. T. K. 
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Poultry Husbandry: Its Influence on 


the Incidence and Spread of Disease 


N a paper of very limited length it is 

impossible to discuss adequately the vari- 
ous branches of poultry husbandry, all of 
which have an influence on the incidence 
and spread of disease. These branches in- 
clude methods of feeding, housing, breed- 
ing, incubation, brooding and rearing, but 
for the purpose of this paper it is proposed 
to confine the discussion to the systems of 
management of adult fowls in general use. 


The systems most commonly used are: 
1. The extensive system. 
2. The semi-intensive system. 
3. The intensive system. 
4. The battery system. 


The Extensive System 

Under the extensive system, sometimes 
called the free range system, fowls are kept 
in various types of houses and are allowed 
to roam at will over a relatively large area 
of ground. The houses usually are either 
of the small, movable type, which are 
shifted as the ground round the exit be- 
comes contaminated, or large and station- 
ary. Labor costs are less with the second 
type, but the individual fowl receives less 
attention and the risk of disease is greater. 
The extensive system, if not properly car- 
ried out, provides the greatest possibility 
for the spread of infection, for, while the 
housing and equipment can be disinfected, 
it is not possible to deal adequately with 
contaminated land. 


Tuberculosis is commonly met with and 
its control is very difficult under the ex- 
tensive system, which favors the spread of 
this disease, and for the general farmer and 
dairy farmer, who usually employ this sys- 
tem, there is the added problem that his 
pigs and cattle having access to the ground 
may in turn become infected. 

In the case of attested herds it has been 





* Presented at the 56th annual congress of the National 
Veterinary Medical Association of Great Britain and 
Ireland, Sept. 5-9, 1938. 


By J. E. WILSON, Edinburgh, Scotland 
Royal (Dick) Veterinary College 


suggested that the keeping of poultry on 
the same ground should be prohibited en- 
tirely, but probably a more progressive pro- 
cedure would be to exempt such fowls as 
had passed the tuberculin test. This would 
encourage the testing of fowls generally 
and would be a starting point for efforts to 
eradicate avian tuberculosis, which is more 
prevalent and causes greater loss than is 
commonly supposed. 

Fowl typhoid is very common in certain 
localities, where birds have been kept ex- 
tensively on the same fields for over 30 
years. Unhygienic conditions prevail, the 
houses in most cases having earthen floors, 
thus rendering a proper degree of clean- 
liness impossible. 

On many general farms poultry are tak- 
ing their place in the rotation system and 
this minimizes the risk of soil-borne infec- 
tious diseases and parasitic infestations. 
The fowls derive benefit from the fresh 
ground, and due to the even distribution of 
poultry manure, the fertility of the soil is 
improved. 

An experiment which we have carried 
out (Johnston and Wilson, 1938) shows very 
strikingly the value of fresh ground. Day- 
old chicks were divided into two lots; one 
group was placed on fresh ground and the 
other on ground which had been in con- 
tinual use for many years. On the clean 
ground the mortality up to a year old was 
4.89%; on the old ground the mortality 
was 36.7%. The mortality due to fowl 
paralysis was 0.89% compared with 14%, 
and that due to coccidiosis was 1.1% com- 
pared with 15.4%. The egg production of 


‘the birds on the new ground was very 


much greater. 

It must be admitted that in certain cases 
outbreaks of disease do occur where fowls 
are running on ground never previously 











us 
te 


to 
tk 
Ir 
tk 
in 
in 
tir 
SO 
th 


th 


sy 
tr 
ar 
is 

sy 
lo 
in 
fr 


pli 
su 


is 


In 
dis 
ch 
ust 
ot] 





and 
llege 


| on 


oro- 
3 as 
uld 
ally 
s to 
lore 
1 is 


ain 
ex- 

30 
the 
ors, 
an - 


ak- 
ind 
ec- 
ms. 
2sh 


| is 


ied 
ory 


ne 
he 
n- 
an 
‘as 
ity 











MAY, 1939 


used for poultry, but this does not affect 
the general principle of using fresh ground 
wherever available. 


The Semi-Intensive System 

Here birds are kept in houses set inside 
enclosed runs of varying size. The units are 
usually smaller than in the extensive sys- 
tem. It is a good system if overcrowding is 
avoided and provision is made for the runs 
to be rested at regular intervals, allowing 
the fowls to have access to fresh ground. 
In many cases duplicate runs are provided, 
the fowls being changed over at regular 
intervals. If fresh ground is not available, 
in course of time heavy losses from infec- 
tious diseases, particularly those which are 
soil-borne, may result, and losses and un- 
thriftiness occur from infestations with 
helminths and coccidia and contact with 
the poultry-sick land. 

The use of what is known as the folding 
system, whereby fowls are kept in small 
transportable houses with runs attached 
and shifted to fresh ground every two days, 
is a modification of the semi-intensive 
system and is very valuable in preventing 
losses from parasitic diseases, while allow- 
ing the land to obtain the maximum benefit 
from the poultry manure. 


The Intensive System 

In this system birds are kept indoors and 
have no access to the outside soil. They are 
usually kept in relatively small units, and 
if the system is properly applied, the risk 
of infectious disease is reduced to a mini- 
mum. 

This system implies a rigorous selection 
of the birds from a health point of view 
and demands the feeding of a carefully 
balanced diet, as the birds have no oppor- 
tunity of adding anything to the food sup- 
plied. Scrupulous cleanliness is essential to 
success. 

The risk of acquiring infectious diseases 
is reduced to a minimum, and even if such 
a disease occurs it can be controlled readily. 
In the event of an outbreak of serious 
disease such as fowl cholera or laryngotra- 
cheitis, the destruction of a single unit 
usually prevents the disease spreading to 
other parts of the farm. 
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It is usually impossible under ordinary 
conditions to keep birds free from coccid- 
iosis, but this disease can be controlled 
readily when the intensive system is in use. 

Attention has already been drawn to the 
necessity for the provision of an adequate 
diet for birds kept under this system. If 
such is not available, in addition to nutri- 
tional diseases, such evils as feather pluck- 
ing and cannibalism are prone to occur, 
and very heavy losses may ensue. 

While it is well known that in many cases 
keeping birds intensively reduces losses due 
to disease, particularly on farms where no 
fresh ground is available, it is interesting 
to note that on one particular farm the 
death rate from all causes was reduced in 
one year from 74% to 14% by merely clos- 
ing the entrances to the runs and confining 
the birds in the houses. The lowered mor- 
tality rate is explained by the absence of 
coccidiosis in the young and growing stock, 
the almost complete absence of helminths, 
and a very material reduction in the number 
of cases of fowl paralysis. 

It has been shown that even in the in- 
tensive system, the incidence of disease is 
directly proportional to the degree of iso- 
lation. Thus, in an experiment where a 
large number of chicks were divided into 
two lots, one reared under what amounted 
to conditions of isolation and the other 
under conditions similar to those which 
exist on a well-run intensive farm, a strik- 
ing difference in mortality was noticed, the 
death rate in the former being practically 
negligible, although that in the other plant 
was also low. The incidence of neurolymph- 
omatosis was very much smaller under con- 
ditions approaching isolation, and this to- 
gether with the results of previous experi- 
ments, suggests that this disease may be 
controlled to a great extent by the measures 
previously mentioned. 


The Battery System 

In this system, which is a modification 
of the intensive system, the birds are kept 
in individual cages, usually in blocks of 
tiers, thus allowing several thousand birds 
to be kept under one roof. The cages have 
wire floors through which the droppings 
pass and are removed by a mechanical 
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sweeper. The birds may have an individual 
food supply, but it is more common to have 
one hopper for every two birds. There is 
usually a common water supply for each 
tier of cages. This system gives a minimum 
possibility of infection, although the com- 
mon water supply may be a potent factor 
in spreading colds. The fact that each bird 
is kept separately and usually has the 
record card attached to the cage, allows 
the attendant to note any symptoms of 
ill-health at the earliest possible opportu- 
nity, and thus a sick bird may be removed 
and isolated or destroyed. In the event of 
any infection breaking out it is relatively 
easy to isolate the single affected tier or 
block of cages. In carrying out post-mortem 
examinations of a large number of birds 
which have died in batteries I have not 
encountered any infectious diseases except 
contagious catarrh. In certain flocks a rela- 
tively high percentage of fowl paralysis 
has been encountered, but in many cases 
the affected birds had been reared exten- 
sively, and although it is rare to find birds 
harbouring internal parasites in significant 
numbers, it is quite common to find coccidia 
present in the droppings of birds which 
have been in the battery for some consider- 
able time. 
Comparisons 


It is generally recognized that the exten- 
sive or semi-intensive systems are to be 
recommended for the production of breed- 
ing and laying stock, due to the fact that 
the birds are kept under more natural 
conditions, have access to direct sunlight 
and a certain amount of natural food. It 
must be borne in mind, however, that by 
proper selection and careful breeding good 
stock may be obtained by the use of the 
intensive system and, although the parent 
stock may possess no apparent immunity 
to parasitism or other diseases, the result- 
ant chicks thrive when introduced to the 
extensive or semi-intensive system. The 
writer has had under his observation dur- 
ing the past ten years a flock which has 
been kept wholly intensively. The death 
rate from rearing to adult stage over this 
long period has been practically negligible, 
and there has not been any outbreak of 
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infectious disease except contagious catarrh. 
During the last few years stock from this 
farm has been sent out for experimental 
purposes to specialized poultry farms and 
general farms in order to see if the chicks 
would stand up to the more rigorous con- 
ditions of the extensive and semi-intensive 
systems, and it has been found that the 
birds possess no greater susceptibility to 
disease than those reared under more nat- 
ural conditions. 

Whatever system is employed, the four 
chief factors in controlling or preventing 
disease may be summed up as: the feeding 
of a suitable diet, the avoidance of over- 
crowding, the rigorous culling of sickly or 
weakly birds, and the provision of a high 
degree of hygiene and sanitation, in com- 
bination with the prophylactic and pre- 
ventive measures which research work has 
shown to be efficacious. 


The menace of overcrowding should be 
obvious as the extent of an outbreak of 
contagious disease is directly related to the 
opportunities for spreading and is therefore 
directly proportional to the density of the 
population. Notwithstanding this, over- 
crowding is commonly met with and even 
in the absence of infectious disease, a 
sickly, undersized, parasitized flock is the 
result. 

The need for rigorous culling cannot be 
too strongly emphasized. An ailing or under- 
sized, low-producing bird is an uneconomic 
one and if not removed from the breeding 
pen may transmit to subsequent generations 
those undesirable qualities commonly re- 
ferred to as a lack of stamina, the posses- 
sion of which would tend to increase the 
disease incidence of the population. Failure 
to cull out such birds is in the opinion of 
many the cause of much of the loss due to 
non-specific diseases met with at the pres- 
ent time. 

The importance of hygiene and sanita- 
tion should be obvious, but attention may 
be drawn to certain measures which might 


-be considered essential to good husbandry. 


For example, no matter how perfect the 
system otherwise, failure to take advantage 
of the agglutination test for bacillary white 
diarrhea may lead to a high chick mortality, 
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whereas by means of the test and the effec- 
tive disposal of reacting birds the disease 
can be eliminated from the farm. 
Similarly, fowl typhoid can be controlled 
by the agglutination test followed by vac- 
cination of the healthy fowls, and vaccina- 
tion with pigeon pox virus has proved an 
effective method of preventing fowl pox. 
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The intradermal tuberculin test is of 
great value in detecting early cases of tuber- 
culosis, and it is possible to eradicate this 
disease from a flock by repeated testing 
and moving the non-reactors to fresh 
ground in the case of birds on free range, 
or by resorting to the intensive or battery 
system, where no fresh land is available. 


These two lots of single-comb, white leghorn chicks were fed the same feed formula in pellet form (above) 

and in mash form (below), under carefully-controlled conditions. The experiment, conducted by J. W. Patton, 

H. H. Buskirk, and L. A. Rauls, showed that the pellet-fed chicks consumed less food, drank more water, and 
gained more weight than the mash-fed chicks. 
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The Alabama Standard for 


Canned Dog Food 


By C. J. KOEHN and W. D. SALMON, 
Auburn, Alabama 


Laboratory of Animal Nutrition, 
Alabama Polytechnic Institute 


NVESTIGATIONS at this laboratory have 

shown marked variations in the chemi- 
cal composition and nutritive value of dif- 
ferent brands of canned dog food. Some 
brands have supported normal nutrition in 
dogs as measured by rate of growth, repro- 
duction, and rearing of young; other brands 
have even failed to maintain life. The dog 
owner has had little or no protection 
against these inferior products. His choice 
of dog food has been guided largely by 
attractive advertising campaigns on the 
part of manufacturers or by appealing 
price concessions, made possible in many 
cases by the poor quality of the product 
offered. The fact that there are some 300 
brands on the market has added to the 
confusion. The purchaser cannot deter- 
mine the nutritive value of a dog food from 
information on the label, from advertising 
material, or from cursory examination of 
the contents of the can. He is, therefore, 
completely at the mercy of the manufac- 
turers. 


The only feasible way to protect the dog- 
owning public against definitely inferior 
dog foods is through a rigid control of the 
sale of these products by some authorized 
regulative agency. Such enforcement re- 
quires a standard of quality to which the 
product must conform. This standard 
should be based on the nutritive require- 
ments of the dog as shown by actual feed- 
ing experiments with dogs. 


Basis for Alabama Standard 


As an essential step preliminary to the 
development of a standard for canned dog 
food in Alabama, considerable research has 
been conducted in this laboratory.* This 
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work has involved chemical analysis and 
biological tests with laboratory animals. 

Proximate chemical analyses were made 
on 23 brands of commercial canned dog 
foods most commonly sold in this state. 
The foods were sampled and moisture de- 
terminations made by the method pre- 
viously described from this laboratory. 
The other proximate chemical analyses 
were made by the official methods of the 
Association of Official Agricultural Chem- 
ists. The foods were also analyzed for cal- 
cium, phosphorus and chlorides. The cal- 
cium and phosphorus determinations were 
made according to the methods recom- 


_mended by the Dog Food Division of the 


Institute of American Meat Packers?, with 
the exception that the phosphorus samples 
were ignited with an alcoholic solution of 





* This research is supported by a grant from the Depart- 
ment of Agriculture and Industries, State of Alabama. 
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magnesium nitrate before ashing. For the 
chloride analyses, a two-gram sample of 
the dried food was weighed into a round- 
bottom porcelain crucible, charred in an 
electric furnace at 500°C., and allowed to 
cool. The sample was then finely ground in 
the crucible with a pestle, extracted with 
25cce of boiling water, filtered and washed 
on the filter with 100cc of cold water. The 
chlorides were then determined volumetri- 
cally on the combined filtrate and wash- 
ings by Mohr’s method. Although these 
values represent total chlorides, they may 
be assumed to be mostly sodium chloride, 
since the foods are composed mostly of ani- 
mal products. The chemical composition 
of the dog foods studied is given in Table I. 

All of these foods were fed to rats as the 
sole article of diet and their effect on 
growth and reproduction was observed. On 
the basis of the results of the chemical 
analyses and biological tests, certain brands 
were selected and fed to dogs as a final 
test of the effectiveness of these foods in 
meeting the nutritional requirement of this 
species?. Based on the results of the above 
tests, the following standard has been 
adopted by the Department of Agriculture 
and Industries for the regulation of the 
sale of canned dog foods in Alabama. 


TABLE 1. PERCENTAGE COMPOSITION 


Brand No.| Moisture | Fat aS “Ash | Protein 
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ALABAMA STANDARD FOR CANNED 
DOG FOOD 


Adopted July 18, 1938 


1. Canned Dog Food—The term “Dog 
Food” or “Dog and Cat Food” or any similar 
term used in connection with canned prod- 
ucts shall mean a wholesome, commercially 
sterile food product packed in hermetically 
sealed containers. This product shall be 
composed of edible fresh and/or frozen or 
cured meat and/or meat by-products and/or 
fish. It may contain milk solids, cereals, vege- 
tables, or other edible accessory food products 
and edible mineral or vitamin containing 
substances. It must contain such accessory 
substances as required to render the canned 
products adequate for normal nutrition of the 
dog when used as the sole ration. 

2. Normal Nutrition—The term “Normal 
Nutrition” as used here shall mean normal 
growth for the species and breed, together 
with reproduction and rearing of young. 

3. Edible—The term “Edible” shall be 
construed to mean suitable with respect to 
the conditions of manufacturing and han- 
dling of each ingredient and the product as 
a whole. In the case of a manufacturer 
operating a Federally inspected plant, pro- 
duction and handling under inspection and 
regulations of the Bureau of Animal Indus- 
try, U. S. Department of Agriculture shall be 
prima facie evidence of suitability with re- 
spect to cleanliness and freedom from dis- 
ease. In the case of a manufacturer operating 
a non-federally inspected plant, the Board of 


or CoMMERCIAL CANNED Doc Foops 


| _Calcium* |Phosphorus| Salt**_ 





46.34 25.40 | 1.70 13.91 


0.95 





4.20 


3.83 


| 66.34 
I 68.18 


ae... aS 
4.57 











69.90 | 5.15 





70.16 1.67 4.79 





l 
3.92 | 
| 
| 


70.24 2.81 





70.52 2.80 





71.39 2.24 





71.18 3.79 





71.48 





71.61 














3.21 
1.80 
2.26 
0.90 
0.96 
1.35 


Bes ees ts cs fea pat 
YI ROR lo 


4.66 


21 
0.98 
2.18 
1.14 
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Agriculture and Industries of the State of 
Alabama will decide whether the conditions, 
regulations and inspection under which said 
manufacturer operates are suitable within 
the meaning of this standard. 


4. Adulterated.—Any canned dog food shall 
be deemed adulterated and subject to seizure 
if it consists in whole or in part of a filthy, 
decomposed or putrid animal or vegetable 
substance, or if it is the product of a dis- 
eased animal or one that has died otherwise 
than by slaughter. 


5. Standards.—Chemical Composition 


Dry matter not less than...... 26 % 
Protein not less than......... 71.5 % 
Fat (mob fess GnAN........... 2 % 

Unot more than......... 6 % 
Ash not more than.......... 3.5 % 


Calcium (Ca) not less than.. 0.25% 
Phosphorus (P) not less than.. 0.30% 
Salt (NaCl) not more than... 0.50% 
Crude fiber not more than.... 1.50% 


6. Label.—The label of all canned dog food 
must bear imprinted thereon in a legible 
manner the following: 

Guaranteed Analysis 


IS eit ts coe Sts Sig —% 
EO iG ea hulk aa owe eee —% 
RN eee ei oa eiseiae lene —% 
MR Re oe ki sle cid. bikie Siow —% 
CT Ec) a a —% 
Phosphorus (P) ........cscccce —% 
COR. er —% 
EERIE ME OS ig cs gicidie ote wi Blane’ o ee —% 


This analysis must conform to the mini- 
mum (and maximum where required) limits 
of the above standard. 


7. Ingredients—The label must likewise 
have imprinted thereon a statement of all the 
ingredients used in the manufacture in order 
of their preponderance as to weight (dry 
basis for all ingredients except water). 


8. Name of Manufacturer.—The label must 
bear the name of the manufacturer in clear, 
distinct English words in legible type. 


9. Weight—Each can must contain one 
pound or multiple thereof, net weight of 
product, and the net weight must be shown 
on the label in a conspicuous place. 


10. Amount to Feed—No statement re- 
garding amount of canned dog food to be 
fed shall be made on the label. 


11. Use by Humans.—Statements such as 
“Fit for human food,” “Fit for human con- 
sumption,” or similar statements which im- 
ply that the canned dog food may be eaten 
by humans shall be prohibited on canned dog 
food labels. 
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Discussion 

The first four clauses in the Alabama 
standard are self-explanatory and are 
meant to eliminate conditions which obvi- 
ously should never have existed, i.e., the 
canning of putrid or diseased material and 
the manufacture of dog foods grossly defi- 
cient in essential nutrients. Although the 
dog is relatively resistant to the effects of 
spoiled or diseased material, it must be 
kept in mind that these products are gen- 
erally opened and used in the kitchen, and 
the unused portions of cans of dog food are 
commonly stored in the refrigerator with 
human food. 

Standard of Chemical Composition.—The 
values given in the standards for chemical 
composition are not proposed as optimum 
values but represent the limits below which 
(in the case of minimum values) a defi- 
ciency may result and above which (in 
the case of maximum limit) the ingredient 
becomes objectionable. 

The moisture content of canned dog food 
is the main factor in determining its energy 
value. The presence of large amounts of 
water may lower the energy value of a 
food to such an extent that a dog has diffi- 
culty eating enough to meet its energy 
requirement if not fed more than once or 
twice a day. This was found to be true 
experimentally, using the feeding technique 
previously described*, in the case of dog 
foods having a calorific value of less than 
one calorie per gram. Of the 23 brands 
of dog foods analyzed, all of them which 
had a moisture content greater than 
74% had an energy value of less than one 
calorie per gram. If a dog food contains 
the minimum amount of protein and fat 
and the maximum amount of ash and fiber 
as prescribed by the Alabama standard, the 
remainder of the dry matter being carbo- 
hydrates, the moisture content cannot be 
raised above 74% without lowering the 


_energy value of the food below one calorie 


per gram. Therefore, 26% dry matter was 
selected as a minimum. This may seem 
rather tolerant, but a fair amount of water 
is necessary for cooking the cereal ingredi- 
ents and for the proper processing of the 
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product. If the moisture content is too low, 
the heat treatment necessary to render the 
product sterile may cause considerable de- 
struction of vitamin B,‘. 

The protein requirement of dogs does not 
differ markedly from that of any other 
species. In a dog food containing 74% 
moisture, 5% of high quality protein should 
suffice to meet this requirement. Since the 
proteins of canned dog foods are not always 
of high quality, however, the level must 
be set higher. In actual feeding trials, the 
foods having the lowest protein content 
which produced normal dogs were brands 
9 and 15, with 7.36% and 7.14% protein, re- 
spectively. These foods were just as ade- 
quate with respect: to proteins as other 
foods tested with protein contents as high 
as 13.91%. This does not mean, however, 
that it would not be safer to have a higher 
percentage of protein; it merely means that 
it is commercially possible to manufacture 
a nutritionally complete canned dog food 
with a protein content slightly over 7%. 
For this season, 7.5% was selected as the 
minimum protein standard. 


Some fat is essential in the diet to fur- 
nish the necessary unsaturated fatty acids. 
Two per cent of fat should be enough to 
furnish this essentiai ingredient. Fat also 
serves to raise the energy value of the food. 
The addition of fat to canned dog foods 
may be carried to extremes, however, as 
in brand 1. This food contained about 47% 
(calculated on the dry basis) of high melt- 
ing fat, which caused a severe digestive 
disturbance when fed to dogs. Even in 
amounts not high enough to cause diges- 
tive disturbances, the use of too much fat 
in a dog food is objectionable because it 
causes a decrease in food consumption 
which may lead to a deficiency of proteins, 
minerals, and vitamins if these are not 
raised to a correspondingly high level. To 
prevent the addition of large amounts of 
low quality fats to dog foods, the maximum 
has been set at 6% of fat. 

The requirement and tolerance of dogs 
for fiber are subject to much controversy. 
Since the optimum amount is unknown and 
probably varies with the activity of the dog, 
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the Alabama standard is not very strict in 
this respect. A maximum of 1.5% has been 
set, however, to prevent gross adulteration 
of the product with fibrous materials. 


From the ash analysis given in Table I 
it appears that all the foods studied have 
sufficient ash for normal nutrition if the 
minerals were combined in the proper pro- 
portion. It is also evident that many dog 
foods have a large excess of minerals. Min- 
eral elements in excess of the optimum 
level are superfluous and detract from the 
energy value of the food. In brands 4 and 
5, for instance, it appears that ground 
bones were added as a cheap filler. In the 
opinion of the authors the presence of more 
than 3.5% ash is objectionable. 


From the results of the calcium analysis 
it is obvious that the minerals in many 
canned dog foods are far from being com- 
bined in the correct proportions. Seven out 
of the 23 brands studied contained less 
than 0.01% of calcium. Brand 13, for in- 
stance, contained only 0.0004% of calcium 
and when fed to dogs as the sole diet 
caused tetany and death. All of the dog 





It is rather creditably reported that 
there was a business depression 
in this country somewhere along 
about the end of 1929; but the 
manufacturers of dog foods never 
learned of it. Their business 
mounted higher and higher, some- 
times even doubled during the 
years from 1930 until the present. 
It is perhaps natural in an in- 
dustry growing by such leaps and 
bounds, that “wild-catters” and 
“chislers” should muscle in, intent 
upon a quick profit and indifferent 
to the future welfare of the in- 
dustry and of the dog. Responsible 
manufacturers have done much to 
clean house in their industry, but 
they need help both in govern- 
ment regulations and in more dis- 
crimination on the part of veteri- 
narians who recommend and dog 
owners who buy their products. 
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foods tested which had a calcium content 
of 0.25% or more were found to be adequate 
in this respect for dogs. 

The phosphorus content of the foods 
studied was relatively uniform, and only a 
few were definitely deficient. All of the 
phosphorus in canned dog foods as deter- 
mined by chemical analysis, however, is 
not available to dogs. Lowe and Steenbock®> 
have shown that much of the phosphorus 
in cereals is combined in phytin and is not 
readily utilized by carnivores. Since canned 
dog foods contain appreciable amounts of 
cereals, the phosphorus content should be 
somewhat higher than the calcium. There- 
fore, 0.30% was selected for the minimum 
phosphorus level in this standard. 

Judging from the chloride analyses, it 
appears that there is danger of there be- 
ing too much rather than too little salt in 
canned dog foods. Since there were no 
data available on the salt tolerance of dogs, 
the value for human salt tolerance was 
used in setting the maximum level in this 
standard. It is fairly well established* that 
a normal male adult can tolerate up to 
35-40 grams of sodium chloride daily; this 
is about 0.5 grams per kilogram body 
weight. On this basis an 18 kg. dog can 
tolerate up to 9 grams of sodium chloride 
daily. It has been shown in this laboratory* 
that a dog of this weight has a daily energy 
requirement of 1,710 calories or 3.8 pounds 
of the average canned dog food. If this 
food contained 0.5% of salt, the dog’s daily 
intake would be 8.6 grams, which probably 
approaches the physiological limit. 

Labeling.—Although all of the foods sold 
in this state must meet the standard for 
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chemical composition and are checked by 
the state feed control laboratory, the guar- 
anteed chemical analysis of the product is 
required to be shown on the label for the 
benefit of the public. With this informa- 
tion the purchaser can, if he chooses, select 
a high protein food or one of high energy 
value. These analyses also serve as a means 
of comparing canned dog food with other 
types of dog foods so that the purchaser 
may select the type of food he feels is most 
economical and most suited for his pur- 
pose. The veterinarian may calculate the 
energy value of the foods from this analysis 
and base his feeding recommendations 
thereon. 

Listing the ingredients according to their 
preponderance by weight will reveal any 
addition of large amounts of cereals at the 
expense of the meat or meat by-products. 
This will also reveal the presence or ab- 
sence of essential vitamin- or mineral-con- 
taining supplements. 

Statements regarding the amount of 
canned dog food to be fed have been barred 
from the labels because it has been shown 
in this laboratory? that whenever specific 
feeding directions have been given on the 
labels of the canned dog foods studied, 
these have been found to be grossly inaccu- 
rate. The dog owners are much better off 
without such feeding directions. Moreover, 
there is not room on the label to give 
proper feeding directions for all the condi- 
tions under which the product is fed. Each 
dog should be fed according to his indi- 
vidual needs. In exceptional or unusual 
cases the dog owner should consult his 
veterinarian as to the amount and kind of 
food to give his dog. 
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Ozonated Oil for Skin 
Diseases in Dogs 


As we run the daily gamut of diseases, 
there are none, perhaps, that cause us more 
concern as to the probable outcome, or 
for which we have more hesitance in pre- 
scribing, than the skin diseases of cats and 
dogs. This group, while still somewhat 
muddled as to classification and etiology, 
is gradually being separated into its com- 
ponent parts. As this segregation progresses, 
we are finding that there is a vast differ- 
ence between the various etiological fac- 
tors involved in the group as a whole. The 
causes of skin diseases may include, for ex- 
ample, anything from parasitic mites, fungi, 
and bacterial infections to improper diet 
and intestinal or renal dysfunction. There- 
fore, whenever we can incriminate a specific 
etiological factor, we like to have a specific 
treatment. 


For some time we have successfully em- 
ployed an ozonide of olive oil* in certain 
types of skin disorders that came under our 
observation. This preparation is the result 
of the subjection of virgin olive oil to an 
atmosphere of ozone for a protracted pe- 
riod. An additive compound is formed be- 
cause of the double bond structure of the 
oil. It spreads readily over the body sur- 
face so that relatively only a small amount 
is required for each application. It has the 
further advantage of a clean, pleasant odor, 
is non-toxic if licked by the animal, and 
is free from greasiness. This latter qual- 
ity prevents the collection of dirt subse- 
quent to its application. These charac- 
teristics make it advantageous for dispens- 
ing for home treatment. 


“The following brief case reports taken 
from our files show the treatment and re- 
sults on typical cases of furunculosis, tri- 
chophytosis, and herpes febrilis. 


Case 1—A male Irish setter, six years of 
age, had been under our care for furuncu- 
losis for about four months. The skin over 
the nose and around both eyes was involved. 
We had been treating this patient once a 
week, and dispensing medicaments to the 





* Purchased from Holbrook Pharmacal Co., New York, 
under the trade name “ Oilzo.” 
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owner for treatment between office visits. Fin- 
ally, ozonated oil was applied at the office, 
and a small amount dispensed for daily home 
application. We saw the dog three times in 
the following three months, and at the end 
of this period, healing was practically com- 
plete, with no further discharge. 


Case 2.—Four kittens two months of age 
were brought to us with trichophytosis lesions 
ranging from the size of a dime to that of 
a nickel, numbering from four to six per 
kitten. Ozonated oil was dispensed with in- 
structions to paint the lesions daily. Recovery 
was complete in 10 days. 


Case 3.—An English setter bitch, two and 
one-half years of age, was presented for 
treatment for a skin condition. Diagnosis: 
trichophytosis. The lesions on this patient 
covered the entire abdomen and were par- 
ticularly acute and spreading rapidly. Ozon- 
ated oil was applied and some was dispensed 
for daily application. Recovery was complete 
in two weeks. 

Case 4——The subject was a male mongrel 
two years of age. No definite diagnosis was 
made, but so far as we could judge this was 
a case of streptococcus infection, with herpes 
febrilis showing around the commissures of 
the lips and at the labial folds. Accordingly, 
the patient was given prontosil intramuscu- 
larly, and ozonated oil was applied twice daily 
to the lesions around the lips. Whether the 
herpes febrilis was checked by internal or 
hy local treatment we are unable to say. 
Recovery was complete in ten days. 

Case 5.—The patient, a male cocker spaniel, 
three and one-half years of age, had been 
suffering from a chronic, moist skin condi- 
tion around the mouth and the eyes for 
several months. A diagnosis of herpes febrilis 
was made. A mild eye ointment was applied 
to the eyes, and ozonated oil was painted on 
the lesions daily for five days. The owner was 
unable to treat the dog at home, so no further 
treatment was applied after the dog was dis- 
charged from the hospital. This dog was not 
seen again until three months later. At that 
time the skin was entirely normal, and hair 
had grown over the affected areas. 

Case 6—A male Dalmatian, six weeks of 
age, was brought in suffering from a second- 
degree burn. The neck region from the base 
of one ear to the base of the other ear for 
an approximate width of two inches was 
entirely denuded, leaving a raw, open wound. 
Ozonated oil was applied twice daily for 11 
days. Healing was rapid, with a minimum of 
scarring, and the pup showed no signs of 
toxicity. 


The latter case, while not in the same 
category as the others reported, is cited 
to show that this type of oil may be useful 
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in burn therapy. It has been reported 
favorably by those working on burns in 
humans. 

We have outlined briefly in the foregoing 
a few of the cases on which we have used 
this type of treatment. These are typical 
of the group as a whole, which includes 
at least 25 patients with a similar type of 
skin affections. Needless to say, the re- 
port is entirely preliminary; we feel, how- 
ever, that the method has merit, and up 
to the present time our results have been 
very satisfactory. 

E. P. LEONARD 


Summit, N. J. J.B. ENGLE. 





DOG HAS A TOOTH IN ITS LEG 


This illustration is interesting because of its oddity. 
The animal was brought to the clinic of Dr. Madero 
N. Bader, Galveston, Texas, with a history of hav- 
ing a chronic suppurating wound, the result of a 
dog fight three months previously. The radiograph 
showed a canine tooth of another dog, the one with 
which he had had the fight. Uneventful recovery 
followed removal of the tooth. 
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Gastritis in a Dog Treated with 
Sulfanilamide 

A female, wire-haired fox terrier four 
months of age was brought to the veterinary 
clinic of Kansas State College with a his- 
tory of anorexia and vomiting. The vom- 
itus contained some foreign bodies. The 
temperature ranged from 103°F. to 104°F. 
The patient was depressed and stiff. 

Examination of the animal resulted in a 
diagnosis of acute gastritis. 

Five grains of sulfanilamide were admin- 
istered per os. After four hours the pa- 
tient showed appetite, and a small amount 
of easily digested food was given. The fol- 
lowing day recovery was complete. 

F. K. Huane, K. S. C. ’39 

Manhattan, Kans. 
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Hemoglobinemia in Cows 
Caused by Phosphorus 
Deficiency 


In reading the inquiry about hemoglobi- 
nuria in calves last month (Vet. Med., 
April, 1939, p. 242), I was reminded of the 
condition described in a paper presented 
by D. E. Madsen of the Utah Agricultural 
Station, Logan, Utah, at a meeting of the 
Intermountain Livestock Sanitary Asso- 
ciation at Salt Lake City last winter. The 
paper described hemoglobinemia of dairy 
cows, an acute, usually fatal illness most 
common within a week to a month after 
calving. A constant symptom is the void- 
ing of wine-colored urine. Peripheral cir- 
culation is very poor, the ear tips, feet, and 
tail often freezing during winter weather. 

Doctor Madsen’s quite complete studies 
showed a marked drop in blood phosphorus 
(hypophosphatemia) in these cases, and he 
had really brilliant curative results on a 
series of 11 cases following intravenous in- 
jection of from 30 to 50 grams of dibasic 
sodium phosphate in 500cc distilled water, 
reinforced by oral doses of from four to 
eight ounces of common tribasic sodium 
phosphate three times daily. 

Because of the similarity of symptoms, I 
wonder if the hemoglobinuria in calves in 
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the discussion referred to may have been 
due to a phosphorus deficiency. If so, it is 
possible that feeding a phosphorus-rich 
supplement, such as steamed bone meal, 
and adding a richer ration—some wheat 
and corn gluten meal with bran—might 
help correct the trouble; also, one of the 
good commercial iron-copper tonic mixtures 
might help. 
A. H. QUIN. 
Des Moines, Ia. 
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Vomiting in Cows 

In the April issue of VETERINARY MEDICINE 
(p. 203), a reader asks concerning vomiting 
in cows, its cause and treatment. 

This is a good question, and a reply may 
be of some help, particularly to the younger 
men. 

Ordinarily, it is not a very serious condi- 
tion; in other words, not comparable to 
vomiting in the horse. We have all seen 
cases of which we never determined the 
real cause, particularly if they stopped after 
a time, as they so often do. However, there 
are cases that never stop until they end 
fatally. An autopsy usually shows the 
vomiting has been due to some pathologi- 
cal condition of the esophagus or stomachs 
which could not have been successfully 
treated anyhow. 

It is common knowledge that in a case 
of choke an animal tries to and often does 
vomit, and when the choke is relieved, the 
condition rights itself. This is equally true 
of a dilated esophagus or jabot, in which 
case the vomiting may sometimes be re- 
lieved by applying pressure to the enlarge- 
ment and feeding liquids only, for a time. 

I recall, years ago, seeing a sick lot of 
cattle that acted as if they had been on 
a party the night before, or on a rough 
sea voyage. We finally found that they 
had been licking up some old-fashioned 
soft soap that had been thrown in the dump 
nearby. I also recall a cow that vomited 
off and on for a long time until we re- 
moved a diseased molar. 

Among the causes listed in textbooks are 
fermentable foods, such as green clover, 
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moldy silage, and certain weeds. Foreign 
writers are of the opinion that vomiting 
in the ruminant is associated with under- 
nourishment. However, we in the dairy 
and beef areas have but little to do with 
undernourished cattle. 

Treatment naturally consists of remov- 
ing the cause, if it can be ascertained. 

It is highly probable that some of the 
practitioners who read this inquiry could 
add many other causes that they have seen 
in their practice, and it would be praise- 
worthy if they would contribute to this 
discussion for the benefit of all of us— 
J. F. DeVine, Goshen, N. Y. 
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Rabies in Sheep 


February 6, 1939, I was called to a flock 
of sheep of which eight had died. As I 
was looking at the sheep, which were year- 
ling ewes, one attacked me, butted me, and 
attempted to bite me. When I eluded her, 
this ewe went over to some dead sheep, 
pulled wool from them and butted them. 
She was also excited sexually, attempting 
to ride the other ewes. A second ewe was 
down partly paralyzed. I learned from the 
owner that some 40 days previously he 
had killed a dog in his sheep pasture after 
it had killed four sheep and lacerated sev- 
eral more; all of those lacerated died, as 
well as several others which showed no 
lesions. 

A diagnosis of rabies was confirmed by 
forwarding two heads to the State labora- 
tory at Reynoldsburg, Ohio. Negri bodies 
were found in both brains—Chas. F. 
Runnels, St. Clairsville, Ohio. 

q Y , F 

To study the nutritive requirements of 
the animals for growth, reproduction, and 
fur production, the scientists will make 
analyses of the various feeds and combina- 
tions of feeds and will determine the per- 
centage digested by the animals. Data will 
be obtained on the requirements for the 
various organic and mineral nutrients, in- 
cluding vitamins. Animals for the study 
have been furnished by the U. S. Fur Animal 
Experiment Station, near Saratoga Springs, 
N. Y. 
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The Value of Diastase in Dog Diets 


R many years it has been known that 

the dog lacks salivary amylase (ptyalin) 

in his saliva. Apparently for this reason 

alone, until recent years dog owners were 

advised, and even veterinarians taught, 

that starch should be shunned in formulat- 

ing diets for dogs. Dogs gulp their food, 

and this was looked upon as an additional 

reason for believing that they could not 
digest starch. 


But with closer observation it became ap- 
parent that dogs were somehow managing 
to digest starch very well. Roseboom and 
Patton were probably the first to dispute, 
with definite published tests, the old idea 
that starch should not be fed to a dog. Ivy 
confirmed this finding completely. Careful 
observers noted that dogs are not harmed 
by eating potatoes. For years corn pone 
has been fed to dogs with good results when 
properly supplemented. Iodine tests on 
feces, which I made with careful analyses 
of the feces of dogs fed starch, revealed 
that what starch was fed was digested com- 
pletely if cooked. Many others have re- 
ported similar findings. In short, all who 
have investigated the matter have found 
that dogs digest starch as readily as hu- 
mans do. The physiologists who guessed 
otherwise look a bit ridiculous now. 

However, not all self-appointed advisers 
in the matter of feeding dogs have ever 
heard of the scientific proof of a dog’s ca- 
pacity to digest starch, or have taken the 
trouble to make observations of their own. 
Having heard someone no better informed 
than themselves say that a dog cannot di- 
gest starch, they ignore what has become 
increasingly apparent to others, now in the 
great majority, that dogs can digest starch. 

With the advent of this era of commer- 
cial dog foods, which have been constantly 
improved, more and more and more starch 


is being fed, until today we find dogs thriv- 


ing on diets which are upwards of 50% 
starch, frequently more than half raw 
starch. And still the dogs thrive. 

To many of these foods, varying amounts 


By LEON F. WHITNEY, Auburn Alabama 
Alabama Polytechnic Institute ‘40 


of “starch-splitting enzymes” have been 
added, and the manufacturers have adver- 
tised that fact. There has been no mention 
of just which of the starch-splitting en- 
zymes is employed, but it would seem prob- 
able that only diastase is used, since that 
is the only commercial product, capable of 
hydrolyzing starch in an acid medium, 
which can be added economically. It works 
best in a pH of 3.5, which is close to the 
PH of the gastric digestive fluids. 

When the food leaves the stomach, we 
know that it is brought into contact with 
pancreatic amylase, which functions at the 
pH of the intestinal contents. It is reason- 
able to assume that once the food has left 
the stomach there is no further need of 
enzymes other than that secreted by the 
dog’s pancreas. But even this has been con- 
tradicted by some who, with no experimen- 
tal evidence to back their statements, hold 
that the dog’s pancreatic amylase is insuf- 
ficient to handle starch. 


mTo test the validity of claims that 
“starch-splitting enzymes” are worthwhile 
additions to starch-containing dog foods, 
the following experiment was undertaken. 

A commercial dehydrated dog food of 
known biologic value was used, which con- 
tained a small amount (approximately 
10%) of finely-divided raw starch and 40% 
total starch. The amount of raw starch, I 
am informed, is of small consequence be- 
cause diastase cannot hydrolize more than 
a small amount of raw starch. The experi- 
ment consisted of feeding two pens of dogs 
the same diet with the exception that one 
pen received TL diastase in the proportion 
of 1% of the total starch. This amounted 
to 1.33% when applied to the cooked starch. 
TL diastase will hydrolize 800 times its own 
weight in starch in 30 minutes. Malt dias- 
tase will liquefy only 150 times its own 
weight in starch in that time. It will be 
seen how well on the safe side was the 
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1:100 used, when 1:800 might have been 
used. 


m The dogs were pure-bred, registered 
greyhounds, all from the same litter, which 
contained eight puppies. Three males and 
one female were placed in each of two ad- 
joining pens, each 10x20 feet, with the dog 
house on the outside. They were from uni- 
form stock, and it was felt that the number 
used was large enough to give some indica- 
tion of the value of diastase. 


It had been found from frequent tests 
that the digestion of their ration had been 
complete without the addition of diastase. 
What the test amounted to was an en- 
deavor to learn whether the predigestion or 
prehydrolysis of the starch in the stomach 
would help to increase the rate of growth 
or enhance the general well-being. 


The puppies were well started when the 
study was begun. They were healthy in 
every respect throughout the entire study. 
Intestinal parasites troubled them a little, 
as was revealed by numerous fecal exam- 
inations, but treatment with tetrachlor- 
ethylene and arecoline hydrobromide, after 
36-hour starvation periods, reduced the 
parasites to a minimum. 


The test was conducted at my kennel at 
Orange, Connecticut, throughout the winter 
and spring months. The houses were of 
34-inch boards with a burlap hung over 
the entrance. Each house proper was three 
feet square and two and one-half feet high. 
Each house had a veranda. The dogs had 
to furnish their own heat; otherwise the 
growth would doubtless have been some- 
what faster. 


During the growth period each puppy 
was given three injections of 5cc each of 
distemper vaccine. 


There was the usual greediness and hog- 
ging of the feed by some, but with the 
attendant standing by while they were eat- 
ing, it was felt that every puppy received 
all it wanted at each meal. The pups were 
fed twice a day throughout the entire time 
of the test, except on those days when they 
were starved for wormings. 
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The table shows the average weights of 
the dogs by weeks, and the total increase 
per week, for both groups of dogs. All the 
weights shown were empty weights; the 
puppies were weighed at about 10:00 o’clock 
each Sunday morning, their last meal hav- 


TABLE I. 


Test animals: Greyhounds born August 16, 1937. Sire: 
Man at Arms. Dam: Wisp. Three males and one female 
in each group. 

Average = 


Diastase No-Diastase 

Date Weeks Group Group 

Nov. i; or 12 11.25 13.44 
7 14 13 13.50 15.06 
xe il 14 16.25 17.62 
ni 28 15 17.40 19.25 
Dec. 5 16 19.56 20.87 
ad 12 17 21.25 22.75 
“ 19 18 22.87 24.06 
° 26 19 26.75 25.50 
Jan. 2. °38 20 28.87 27.43 
= il 21 30.43 28.18 
“i 16 22 31.69 31.18 
= 23 23 34.31 33.93 
“ 30 24 35.44 35.50 
Feb. 6 25 37.31 37.37 
o 13 26 38.31 39.06 
“ 20* 27 39.56 41.00 
Xs a 28 38.00 39.06 
Mar. 6 29 39.69 41.62 
™ 13 30 42.38 44.12 
aad 20 31 43.19 43.81 
= 27° 32 43.81 45.81 
Apr. 3 33 44.56 45.62 
ve 10 34 46.75 47.75 
es 17 35 46.63 47.25 
- 24 36 47.13 49.00 
May a 37 46.75 48.00 
sé 8 38 47.63 50.18 
ae 15 39 49.75 52.00 
a 22 40 49.31 52.43 


* Wormed during week. 

Diastase was ended May Ist. 

According to anthropometric measurements only three 
dogs grew after Apr. 24th, and these added only 
slightly to their stature. 


ing been at about 5:00 p. m. the night be- 
fore. The last two weights given show the 
weights of the dogs on the last Sunday 
they were weighed and again at noon after 
they had had their morning food and 
water. 

The variation in weights can be ac- 
counted for by the water the dogs had 
drunk or had failed to drink before weigh- 
ing. Oftentimes they would tip over their 
water bucket the night before, despite the 
fact that it was wired to the fence. They 
were sometimes overly playful. These facts 
would make several pounds difference in 
their weights, but in the long run the 
weights averaged up to produce fairly 
smooth curves. The final weights which are 
given show the probable normal weights of 
the dogs for their age and strain, which is 
a little less than many greyhound strains. 
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mw The test was stopped when the height 
and lengtn of the dogs had not increased 
for three weeks. They were all smooth and 
sleek, but it would have been possible to 
put several pounds on each dog as it grew 
older and as racing muscles developed. 

When the dogs had reached the age of 
six months and it was obvious that no ad- 
vantage was gained by adding 1.33% of 
diastase, the amount was increased to 3% 
of the total starch, to see if the greater 
amount would benefit the dogs in any way. 
But as may be seen from the table, the 
growth rate was not increased from that 
point. 

It would hardly seem possible that dogs 
could have been in more robust health. 
There was not even a single case of skin 
trouble of any sort in the puppies in either 
pen, to irritate them and thus cause loss 
of weight. 

Several persons who saw the experiment 
in progress expressed interest in knowing 
whether the dogs on the diastase would go 
downhill at the conclusion of the experi- 
ment, when their own digestive fluids would 
have to hydrolize all the starch. The dias- 
tase was withdrawn suddenly, but not the 
slightest difference could be observed in 
appetite or condition. In short, supplying 
this large quantity of diastase over a pe- 
riod of 344 months did not affect the dog’s 
capacity to supply his own. 

The author gratefully acknowledges the 
supply of TL diastase furnished by the 
Takamine Laboratory, Inc. and the techni- 
cal advice of their experts; also the codp- 
eration of the author’s associate, Mr. Ed- 
ward Lacourciere, whose painstaking care 
of the dogs on this study accounts in large 
measure for its completion. 


Conclusion 
The dog is well-equipped to handle the 


digestion of cooked starch, and some raw 
starch. Digestion was found complete when 
the diet was composed of 50% starch. The 


addition of the enzyme diastase, whose op-’ 


tium pH for activity corresponds to the pH 
of the stomach secretions, at a level of 1% 
of the starch or 1.33% of the cooked starch, 
produced no increase in growth nor any 
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observable evidence of greater well-being in 
the dogs to which it was fed. Growth rates 
in both test dogs and controls were very 
close, being slightly in favor of the controls. 
When the diastase was increased to 3% of 
the total starch, or 4% of the cooked 
starch, no difference was observed. On the 
basis of these data, there seems to be no 
value whatever in adding diastase to the 
diets of healthy dogs. 


of 7 q 7 


Carbon Monoxide Poisoning 
in a Dog 

Veterinary literature contains no detailed 
reports of carbon monoxide poisoning in 
domestic animals, other than those by Jo- 
seph R. Sterling (Vet. Med. 33:2, p. 66) and 
R. de R. Barondes (Vet. Med. 34:2, p. 105). 

The following case, observed by the 
writer at Crete, Nebraska, is similar to the 
cases reported by Sterling and Barondes, 
although the toxic gas, being from a dif- 
ferent source, probably contained gases 
other than carbon monoxide that in a 
measure modified the symptoms and dura- 
tion of the intoxication. 

Illuminating or heating gas widely used 
in this country is of three types—natural 
gas, mainly methane (CH,); coal gas, 
largely a mixture of methane, carbon mon- 
oxide (CO), and hydrogen (H); and water 
gas, relatively pure hydrogen and carbon 
monoxide. Two or all of these gases are 
commonly mixed in a commercial supply. 
Although all of these gases are fatal to ani- 
mals when they supplant the oxygen in 
respired air, carbon monoxide is far the 
most dangerous, since it readily enters into 
a stable combination with the hemoglobin 
of the blood and destroys its capacity to 
convey oxygen to the tissues. Thus when 
breathed even in dilute solution over a con- 
siderable period, it may prove fatal by 
slowly combining with more and more of 
the hemoglobin in the red blood corpuscles 
until there is insufficient hemoglobin left 
uncombined to carry the amount of oxygen 
necessary to support life. A further danger 
of carbon monoxide lies in the fact that it 
is odorless and imperceptible to the man 
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or animal inhaling it. The other gases (ex- 
cept hydrogen, which is relatively harm- 
less) are readily detectable when inhaled 
in considerable concentration. 


It will be seen from the formule that all 
three types of illuminating gas give off car- 
bon monoxide when improperly (incom- 
pletely) burned; and it may be accepted 
that these gases are never completely 
burned in open burners. Particularly is this 
true when the flame contacts a cold metal 
surface, as a vessel containing water or 
other volatile liquid. In the case described 
in the following paragraphs it may be 
taken that the carbon monoxide concen- 
tration was low and the disturbance may 
have been in part due to suffocation, since 
the dog found the atmosphere it was 
breathing distasteful and tried to escape it. 
Possibly there was sufficient sulphur diox- 
ide, or other gases having an unpleasant 
odor, to cause irritation of the respiratory 
organs. The prompt recovery of the animal 
shows that the poisoning was not mainly 
carbon monoxide, which is displaced in the 
blood corpuscles slowly (only after several 
hours), but probably in the chief part car- 
bon dioxide, which is immediately sup- 
planted by oxygen when the latter is avail- 
able in normal quantities, and even more 
surely and quickly when present in high 
concentration as in this case. 


The patient was a male fox terrier, white 
with black spots, three years of age, weight 
27 pounds. July 16, at 9:30 p. m., the dog 
had been, according to custom, turned into 
the basement for the night. At about 
10:00 p. m. the owner heard it running 
about, whimpering, and scratching to get 
out. A few minutes later it threshed about, 
then suddenly became quiet. The owner 
investigated and found the dog lying at 
the basement door unconscious. It was im- 
mediately moved outside and placed on the 
ground. The odor of gas coming from the 
basement door led to the discovery that 
the gas heater of the hot water tank had 
been left burning; there was no pipe to 
carry off the unburned and waste gases, 
and these had accumulated in the closed 
basement. 
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There was a small amount of urine, feces, 
and much vomitus on the floor of the base- 
ment close to the door. On examination 
of the dog the following symptoms were 
noted: muscles of the body completely re- 
laxed; temperature 99.5° F.; respiration 
feeble, almost indiscernible; very slight eye 
reflex; pulse weak and irregular; coma; 
mucous membranes slightly cyanotic, very 
nearly white. 


The treatment used was that suggested 
by Doctor Sterling. Artificial respiration 
was induced, and reinforced with aromatic 
spirits of ammonia by inhalation and 0.5cc 
of adrenalin injected into the external sa- 
phenous vein. The respirations gradually 
became stronger, but were still shallow and 
gasping. The pulse was somewhat stronger 
and more rapid, but irregular. The patient 
remained in a coma. Oxygen therapy 
seemed to be indicated. The only oxygen 
available was in an acetylene tank appara- 
tus at a machine shop nearby; the patient 
was therefore carried to the shop, a cone 
of heavy paper was fashioned to fit the 
nose, and the oxygen applied through a 
tube into the small end of the cone. With 
this crude apparatus, there was of course 
some intake of air along with the oxygen. 
During the administration the dog’s respi- 
rations became deeper and less rapid, at 
32 per minute. After about five minutes 
consciousness returned and the patient sat 
up. The oxygen was discontinued, and the 
dog was taken home and installed on a 
pallet in the garage. At this time the tem- 
perature was 100° F.; respiration, 30; pulse, 
95; mucous membranes, slightly pink. 


Two further observations at three-hour 
intervals were made during the course of 
the night; aside from weakness, no symp- 
toms were apparent. The following morn- 
ing the dog was able to walk about. He 
ate about half his morning meal and all 
of the noon meal, and by night appeared 
to be fully recovered. There were no after- 
effects. 


GERHARD C. POPPENHOUSE, K. S. C. ’39 
Manhattan, Kans. 
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Abstracts 


Forage a Factor in Infectious 
Anemia 
There exist in Sweden two distinct kinds 
of anemia affecting horses: a virus disease, 
and a nutritional disease known as forage 
anemia.‘ The former is probably trans- 
mitted by biting insects, and animals fed 
on a diet deficient in vitamin B are said 
to be particularly liable to contract the 
disease. “Forage anemia” is believed to be 
due to an insufficient amount of vitamin 
B in the hay, associated usually with a high 
manganese content which appears to de- 
stroy the vitamin by oxidation. 
Experiments suggest that the adminis- 
tration of 100 to 150gm of dried yeast to 
the daily ration is a useful prophylactic 
against both types of anemia.—E. G. W. 
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Anatomy of the Elephant Heart 

King et al.89 report the dissection of the 
hearts of two captive elephants. The fol- 
lowing are the measurements of one of 
them (Mollie). The heart of the other, 
“Tusko”, a bull, was larger (weight empty 
481% lb.), but badly decomposed. 


MEASUREMENTS OF HEART (MOLLIE) 


Total weight (chambers empty of 


blood) 19.3 Kg. 
Length 24.0 cm. 
Breadth 38.0 cm. 
Circumference 98.0 cm. 
Mitral valve diameter 13.5 cm. 
Aortic valve diameter 11.0 cm. 
Left ventricle 

Thickness of wall (midway) 5.0.cm. 

Thickness of wall (apex) 2.0 cm. 
Aorta 

Outside diameter 12.5 cm. 

Internal diameter 7.5 cm. 

Thickness of wall 2.5cm. 
Diameter of coronary arteries 

(internal) 1.0cm 





41 Carlstrom and Hjarre, 1938. The Forage as a Predis- 
posing Factor in Infectious Anemia. Skand. Vet. tidskr. 
28:9, 517-536. Abst. from English summary in The Vet. 
Rec. 51:4, 99. 

%° King, Robert L., C. Sidney Burwell, and Paul D. 
White, 1938. Some Notes on the Anatomy of the Elephant’s 
Heart. Am. Heart Jnl. 16:734-743. 
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The following are given as the measure- 
ments of “Tusko” during life. 


Length, including trunk 18 ft. 11 in. 
Height at shoulders 10 ft. 2 in. 
Circumference of trunk 17% in. 
Circumference of foot at base 65 in. 
Distance between eyes 2 ft. 9 in. 
Total body weight said to be 14,313 lb. 
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The Effect of Rough Milking on 
Mastitis 

The authors‘* believe that careless han- 
dling, rough milking practices, poor milk- 
ers, and the abuse of milking machines, are 
of considerable importance in the develop- 
ment of obvious mastitis. The use of milk- 
ing machines at a high vacuum and the 
practice of leaving them on the cow longer 
than is reasonably necessary to obtain all 
the milk appears to increase the chloride 
content from cows showing no symptoms 
of mastitis. Cows which when carefully 
milked give normal milk show increasing 
symptoms of mastitis following the use of 
severe machine-milking. On the other 
hand, mastitis-infected cows which have 
been milked by severe machine-milking are 
greatly improved after milking by hand. 


. 2 = ¥ 


Vitamin A in the Colostrum of 
Dairy Cows 

In the course of an investigation of the 
role of vitamin A in the prevention of 
white scours in calves, the authors‘? exam- 
ined the colostrum of 100 cows for vitamin 
A content, taking samples within a few 
hours of calving, and daily thereafter for 
seven successive days. In all cases the vi- 
tamin A content fell very quickly from the 
date of calving. Although the cows were 
kept under the same conditions of dietary 
and management, the vitamin A content of 
the first colostrum samples varied from 
1181 1. uv. to 35 1. vu. per 100cc in the indi- 
vidual cows. It was established that this 





4 Burkey, L. A., E. B. Meigs, G. P. Sanders, and 
J. F. Cone, 1936. The Significance of Bacterial and 
Chemical Changes Occurring in Mastitis Milk. Proc. 29th 
Conv. Int. Ass. Milk Dirs. 1936, pp. 67-70. Abst. in 
The Vet. Bul. by A. W. Stableforth. 

42 Stewart, J., and J. W. McCallum, 1938. The Vitamin 
A Content of the Colostrum of Dairy Cows. The Jnl. of 


Agric. Sci., 28:3. 
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wide range was not due to differences in 
breed, age, date of calving, or number of 
previous calvings. It appeared from the 
data that the length of the previous non- 
lactating period directly influenced the vi- 
tamin A content of the colostrum; most of 
the cows in which the vitamin A content 
was above the mean of the 100 samples had 
a non-lactating period prior to parturition 
of ten weeks to four months or longer, 
while most of those showing the lower 
values had one of under ten weeks. This 
was attributed to depletion of vitamin A 
reserves in the livers of lactating cows. The 
authors suggested that a simple, practical 
method of ensuring a high vitamin A con- 
tent of the colostrum is to allow a non- 
lactating period of not less than three 
months. 
v v > A : 


State Veterinary Service* 

Unquestionably of recent years the trend 
has been more and more towards state 
veterinary medicine. As to whether this 
trend will continue or be reversed in the 
near future is not predictable. There seems 
little profit in discussing its advantages 
or disadvantages or in the veterinary pro- 
fession’s attempting to delay or accelerate 
the trend. It is likely to be governed by 
general social changes entirely outside the 
control or influence of the profession. It 
would seem the part of wisdom, however, 
to shape our affairs as best we can to 
render a good veterinary service which- 
ever way the matter goes. 

Preparation for an advantageous posi- 
tion in case we find ourselves a part of 
state veterinary medicine can probably best 
be made by improving the efficiency of such 
state veterinary medicine as we already 
have. With a view solely to bringing this 
matter before the profession for study 
and discussion, we have asked a former 
regulatory official who was conspicuously 
successful in the administration of a lim- 
ited form of state veterinary medicine, 
to suggest a plan suitable for such work 
under present circumstances; that is, where 


*Extracted from the Report of the Committee on Pub- 


lic Relations. 75th annual meeting of the A. V. M. A., 
New York City, July 6-9, 1938. 
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the major part of veterinary service is 
privately conducted and paid for by the 
owners of animals served, but a portion of 
it, particularly the control of infectious 
diseases, is supplied by the state. He recom- 
mends the following plan for such a lim- 
ited service: 


1. State veterinary service to be under the 
control of an appointed board of five mem- 
bers, two of whom shall be licensed veter- 
inarians and three live stock owners actively 
engaged in live stock production; appoint- 
ments on this board to be made annually for 
a term of five years, i. e., so that at all times 
at least a majority of the board will be ex- 
perienced men. 

2. A state veterinarian holding his position 
under state civil service and responsible to 
the board. 

3. An organization of assistant veterinarians 
holding their positions under state civil serv- 
ice and responsible to the state veterinarian. 


4. State veterinary service in the field to 
be carried out by local veterinary practitioners 
under the direction and supervision of the 
state veterinarian and assistant state veter- 
inarians, and paid for by the state; it being 
the policy to employ every qualified man in 
the state for such services in disease control, 
disease investigation and live stock regulatory 
matters as the state may require in the com- 
munity in which the veterinarian practices. 


5. A state diagnostic laboratory under the 
supervision of the state veterinarian, avail- 
able to all licensed veterinarians in the state. 

6. Aveterinary licensing commission, selected 
by the state board referred to in paragraph 
one, of which the state veterinarian shall 
be a member. 

7. The foregoing organization to constitute 
the minimum for states in which the live stock 
industry is relatively small. For states with a 
large live stock industry, the organization to 
be expanded by an increase in the size of the 
diagnostic laboratory, in the number of as- 
sistant state veterinarians, and, of course, in 
the number of veterinary practitioners em- 
ployed. 

A state veterinary service of the foregoing 
sort has proved entirely satisfactory to the 
private veterinary practitioners in several 
states and has, at the same time, been effi- 
cient, economical, successful and satisfactory 
to the state. 

Contrasted with this is the situation in 
adjoining states whose state veterinary serv- 
ice has been entirely separated from the 
private veterinary service and carried out by 
a different personnel. This system has been 
less efficient, achieved less and cost the state 
far more for the services it obtained. 
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Book Review 


PRINCIPLES OF VETERINARY SCIENCE. By 
Frederick B. Hadley, D.V.M., Professor of 
Veterinary Science, University of Wisconsin, 
and Veterinarian of the Wisconsin Agricul- 
tural Experiment Station, Madison. Third 
edition, cloth bound, 594 pages, 126 illustra- 


tions. W. B. Saunders Co., Philadelphia, 1939. 


$4.00. 
For considerably more than a hundred 


years, veterinarians and others have been 
writing books on veteri- 
nary medicine for the in- 
struction of the laity. The 
older works undertook to 
teach the reader how to 
recognize and treat dis- 
eases of farm animals, 
particularly of the horse. 
This is indicated by the 
titles, which, during the 
last decades of the eight- 
eenth century and the 
first two decades of the 
nineteenth, included such 
as: “The Complete Far- 
rier,’ “The Gentleman’s 
Farrier,” etc. 

Around the middle of the 
nineteenth century such titles as “Every 
Man His Own Cattle Doctor,” “The Horse 
Doctor,” “The Farmers’ Stock Doctor,” etc., 
came into vogue to be followed by titles 
including “Veterinary Adviser,’ ‘Animal 
Health,” “Care of Animals,” ‘“Farmer’s Vet- 
erinarian,” etc. 

Although many of these works, particu- 
larly the earlier ones, had a large sale, 
sometimes running four or five editions in 
a year and at least one reaching 30 edi- 
tions in a period of 40 years, they appear 
to have failed to accomplish their purpose. 
In fact, judging by the concurrent level of 
the treatment of disease in animals they 
failed to accomplish any useful purpose. 

Since the beginning of the present cen- 
tury, several works on veterinary science 


have been published for the use of students 


in agricultural cclleges. It is not so easy to 
appraise their value or their effect as it is 
of the earlier works. Certainly live stock 
raisers who have been graduated from ag- 


Frederick B. Hadley 
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ricultural colleges are, on the average, bet- 
ter live stock men and more desirable 
clients for veterinarians than those who 
have not had a scientific course in agricul- 
ture and animal husbandry. 

The present work is of the latter class, a 
textbook for agricultural students. It is di- 
vided into two parts—Anatomy and Physi- 
ology of Animals, and Animal Diseases. The 
first part describes the structure and func- 
tions of the animal body in a way to aid 
the student in judging 
animal form, capacity, 
and productivity, as well 
as in the problems con- 
nected with the feeding 
and breeding of animals. 
The second part of the 
book gives the nature, 
causes, Symptoms and 
control of the more com- 
mon diseases of animals, 
including a discussion of 
immunity, prevention, 
and control of disease, re- 
straint, surgery, and ob- 
stetrics. The object of 
these discussions is to ac- 
quaint the student with 
the general character of disease and with 
specific ailments; to acquaint him with the 
indications for and limitations of surgery, 
with the advantages of good sanitation and 
hygiene, and with the additional means of 
disease prevention employed in specific in- 
stances:—in short, to enable the live stock 
owner to recognize conditions requiring vet- 
erinary service and to appraise the quality 
of the veterinary service he gets. The work 
contains many and emphatic warnings 
against the futility and wastefulness of re- 
lying upon proprietary live stock remedies 
or the advice of remedy peddlers or others 
uninformed in the science of veterinary 
medicine. The author has profited from the 
experience of his predecessors; no direc- 
tions for the treatment of disease (except 
really simple ailments) nor for performing 
surgical operations are given. It is a text 
the veterinarian can recommend to clients 
who desire authentic information on the 
care of animals in health and disease. 





